; T 
SSH BANDHU 
. G.S. AULAKH 


* 


ENVIRONMENTAL 
. EDUCATION 


J 


ENVIRONMENTAL 
EDUCATION 


(Report of the National Seminar on Higher Environmental Education 
held at the Indian National Science Academy, New Delhi 
during July 30-31, 1979) 


Editor 
DESH BANDHU 
G.S. AULAKH 


MA UBSPD 


UBS Publishers' Distributors Ltd 
8/1-D, Chowringhee Lane, Calcutta-700 016 


Ph:212451, 249473 


INDIAN ENVIRONMENTAL SOCIETY 


This Publication can be obtained from : 
x 


N 


DISTRIBUTORS: 


ATRAJ PUBLISHERS ? 


Ln 
RAJPUR ROAD, DEHRADUN 


Price: Rs. 50,00 
US $ 10.00 


Cr ml 2 
G wA y 


© INDIAN ENVIRONMENTAL SOCIETY 


First Published 1931 


Printed by Satish Composing Agency, 


910, Jatwara Tiraha Behram Kham 
Darya Ganj, New Delhi-110002 


CONTENTS 


— 


Preface 
List of Contributors 
1 
Recommendations 
2 
Environmental Education-Needs and Strategies 
Desh Bandhu 
3 
Environmental Education and Training 
A.B.M. Musa 
4 
Ecology, Energy and Environmental Edu- 
cation 
K.C. Gupta 
5 


Ecology and Environmental Education 
H.B. Mathur and. Krishan Pal 


Pages 


ix—xi 


xiii—xiv 


3—41 


13—19 


21—30 


31—40 


vi 


10 


12 


Soil & Water Conservation—An Aspect of 
Higher Environmental Education in India 


P.N. Bhatt and R.K. Gupta 


Rural Higher Education and Environment 
R.K. Garg 


Biological Sciences and Environmental Edu- 
cation 


C.R. Krishna Murti 


Biology as a Component of Environmental 
Education 


J.S. Rathore 


Coastal Zone—Environmental Studies at post 
graduate Level 


A.G.K. Menon 


Environmental 


Education in Universities 
MV. Pylee 


Environmental Educatio 
and Higher Level 


P.V. Bhiravamurty 


nat Post Graduate 


Pages 


41—47 


49—52 


53—61 


63—68 


69—75 


71—84 


85—89 


13 


14 


15 


16 


17 


18 


Environmental Studies in Indian University 


Shridhar C. Gupta 


A Futuristic Outlook on the Environmental 
Education in our Universities 


A.R. Zaffar 


Environmental Research and Employment of 
Environmental Graduates 


Sarada Kanta Sarma 


The Idle Hands of Environmental Graduates 


A. Mishra and M.C. Dash 


Urban and Regional Planning in India and 
Implications for Planning Education 


Jamal H. Ansari 


List of Participants 


vir 


Pages 
91—100: 
101—104 
105—109: 
111—119 
121—134 


PREFACE 


The seventies of the twentieth century will be known in 
the history of man the decade of Environmental revolution. 
The seventies started with the beginning of MAB programme 
of the UNESCO, witnessed the United Nations Conference 
on Human Environment (Stockholm 1972), Human Settlements 
{Vancouver 1976), Water (Mar del Plata 1977), Desrtification 
(Nairobi 1977), UNEP-UNESCO Conference on Environ- 
mental Education (Tbilsi 1977) and the UN Conference on 
Science and Technology (Vienna 1979). The question why 
environmental education, has been discussed more than 
enough and the Governments as well as the individuals realise 
well the importance of Environmental Education. The 
Environmental Education interest in recent years from both 
intra-curricular and extra-curricular point of view, although 
comparatively new, has been extremly keen and gathering 
momentum both within formal and non-formal systems. 


In India, the Environmental Education is introduced at 
various levels. The goals of Environmental Education pro- 
grammes in India are : to improve the quality of environment 
to create an awareness among the people on Environmental 
problems and conservation, to develop skills to solve the 
environmental problems; to creat the necessary atmosphere 
to make it possible for the citizens to participate in the deci- 
sion making and to develop the capabilities to evaluate the 
development programmes and awarness Of the economic, 


political and ecological interpendance. 


The Environmental Education at Higher Level in India 
is provided by the Universities, Research Institutes, Schools 
of Planning and Management, Agricultural Universities, 
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Engineering colleges and a number of other agencies. 
Some of them have defined programmes of  Environ- 
mental Education and the others have included some 
component of Environment in their curriculum. Some of the 
institute also provide multidisciplinary programmes and some 
times these Programmes are problem solving oriented. In 
Iecent years the programmes on Enviromental Biology has 
been introduced in Several universities. The Schools of 
Planning and Management are developing programmes on 
Environment Impact Assessment so that the development 
progrymmes can be more environmentally sound. The con- 
cepts of Economic Benefits of Environmental Management 


Policies are also under considerations by a number of 
institutes, 


The Indian Environmental Society in association with. 


the International Programme on Environmental Management 
Education (CEI/UNEP) organised National Seminar on 
HIGHER ENVIRONMENTAL EDUCATION in New Delhi 
during July 30-31, 1979 at the Indian National Science 
Academy. The Seminar was attended by a large number of 
€xperts of Environmental Education. The representatives of 
University Grants Commission, Department of Science and 
Technology, Universities and United Nations Environmental 
Programme attended the seminar. The seminar had close 


look on ntal Education at higher 
level. number of recommenda- 


the selected papers in 


Education. 
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. SEMINAR ON '"'* 
R ENVIRONMENTAL EDUCATION 


(JULY 30-3!.!979) 
. ORGANISED Live 1ES/CEI/UNEP 


Prof. D.S. Kothari, Prof. R. Misra and Dr. Desh Bandhu, 
at the Inaugural Session 


Recommendations 


THE NATIONAL SEMINAR noted with satisfaction the 
rapidly increasing interest in Environmental Education in our 
Universities and an awareness of its great importance for 
national development-plans and for human welfare generally. 
The several valuable presentations and discussions in the 
Seminar strongly re-inforced the significance of two basic 
facts of the Environment, namely :— 


(i) The Environment is Indivisible. It has no geographical 
or ideological frontiers ; and further it is common to 
all living organisms—man, animals and plants. 


(ii) There is no purely scientific-technological solutions 
to environmental problems and pollution. Any mean- 
ingful solution necessarily, in the very nature of 
things, extends beyond the realm of science and tech- 
nology : A human (or moral) dimension is an essential 
component to all such solution. 


Further, to meet successfully the present very dangerous 
environmental situation it is essential that everyone makes a 
contribution, no matter how so small. 


All these considerations emphasize the extreme importance 
of incorporating—indeed integrating—Gandbian thought and 
values as a part of environmental education, Where the 
human component is missing, it is no environmental education. 


The National Seminar, therefore, strongly recommends 
that Environmental Education should be closely linked with 
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revelant Gandhian thought and values. This is apes 
important in the context of Environmental ley oe 
country. The Seminar Tequests the Chairman TO s 
R. Misra to appoint, in consultation with the UGC, ap " 
to work out details of such an integrated course for circu 


tion to, and comments of, the Universities and other interest- 
€d organisations. 


In developing such programmes, the seminar made the 
following specific recommendations, which should be taken 


into consideration by different agencies concerned with 
Environmental Education :— 


l. The Environmental E 


ation of Physical, Biological, 
onomic components, 


environmental] Problems. The EE should be so 
designed as to integ 


rate the environmental concepts 
with existing courses, This requires that adequate 
quanta of social and natural sciences are made com- 
pulsory in all kinds of formal education at first 
degree level. 


isciplinary and i 


Separate interd 
environmental Sciences should 


ntegrated courses in 


be established at two 
levels :— 


(a) A Te-orientation co T professional 
groups such as 


» doctors, engineers, 
planners ang Social scienti » including adminis- 


urse suitable fo 


10. 


trators and decision makers. 


(b) comprehensive course both at first degree levels 
in order to provide EE personnel, environmental 
planners and specialists for preparing Environ- 
mental Impact studies and reports. 


The University Grants Commission and Department 
of Science and Technology and other similar organi- 
sations should provide support to educational 
institutions and also to NGOs for organising re- 
orientation courses for different target groups. 


The University Grants Commission should accord 
high priority in establishing courses in colleges/ 
universities and other institutions as visualised in 
recommendation 3b. 


The inter-disciplinary research projects on environ- 
mental problems should be so organised as to provide 
for development of indegenous material for training 
in environmental education. 


The individual with environmental awareness/training 
in environmental sciences should be given priority 
in recruitment at all levels. 


Environmental considerations should be integrated 
into the planning process and environmental scientists 
should be involved at all stages of development pro- 
grammes, national, regional and local. 


The EE reading materials should be produced accord- 
ing to the local needs. The text books, and teaching 
aids should be developed to supplement instruction. 
The courses should include core area, optional areas 
and also project work of local relevance. 


A data bank and Ecosystems information base/system 
should be developed so that the required informa- 


tions are available at a central place. This data 
bank should Support Environmental Sciences ,acti- 
vities. It should be multidisciplinary, comprehensive 
and multipurpose in nature, enabling both short term 
Solutions and long range planning for Resource 


utilization, management and Environmental prob- 
lems. 
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Environmental Education-Needs 
and Strategies 


Desh Bandhu 


ENVIRONMENTAL Education isthe process of recognis- 
ing values and clarifying concepts in order to develop skills 
and attitudes necessary to understand and appreciate the 
jnter-relations among man and his bio-physical surround- 
ings. Environmental education also entails practice in deci- 
sion making and self-formulating a code of behaviour about 
issues concerning environmental quality. 


The introduction of the environmental education pro- 
gramme require the involvement and participation of teachers, 


students, administrators. 


A committee including the students, administrators and 
uld be appointed to establish and evaluate 


teaching staff sho 
The duties of the committee may be as 


the programme. 
below :— 


(a) to develop the programme 

(b) identify the changes needed to fully implement the 
programme 

(c) to develop the strategy to implement the programme 

to maintain the effective communication between the 

community and education system 


(d) 


(e) evaluation of the programme 


in achieving the goals 
and objectives. 


Goals and Objectives 


The goals of the programme must be clear and specified. If 
the goals are not clear the objectives will not be achieved. 


> Motivations, commitment. 


2 
work together or indiv 


idually towards the prob- 
lems. 


[UNEP Inter-Government Confer- 
ence) : 


Awareness: to help social 


acquire an awareness of an 
environmental and its allie 


groups and individuals 


d Sensitivity to the total 
d problems 5 


groups and individuals 
gain a variet: 


Y and of experience and acquire a basic 
understanding of, 


environment and its associate 
Problems ; 


i d feelings of Concern for the 
environment, and the motivati 


Participation : 


to provide social 
dual with a 


groups and indivi- 
n OPPortunity to be 


actively involved at 
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all levels in working towards resolution of inviron- 
mental problems. 


The ultimate goals of environmental education are three- 
fold, namely. 


(a) tofoster clear awareness of, and concern about, 
economic social political and ecological interdepen- 
dence in urban and rural areas ; 


(b) to provide every person with opportunities to acquire 
the knowledge, values, attitudes, commitment and 
skills needed to protect and improve the environ- 
ment; 


(c) to creat new patterns of behavior of individuals, 
groups and society as a whole towards the environ- 
ment. 


Viewed in the perspective of these goals and objectives it 
would appear that the formulation of the curricula material 
on Environmental Education is of a more difficult nature 
than that of history or literature. A well designed programme 
should be based not only on the needs but also should be no 
the skills of the learner. It is important to review the litera- 
ture regarding theories of learning, instruction, and of 
attitudes and behavioral change to serve as fuiding prin- 
ciples in the formulation, implementation, and evaluation of 
the environmental education program. The following 
aresome of the points which may be considered in the 
formulation, implementation, and evaluation of the environ- 
mental education program. 


(a) all environmental programs should be developed 
systematically and application of instructions should 
be based on the motivation of the learner and on the 
cultural environment around him. 


(b) citizens are more likely to become involved in 
environmental issues if they personally feel that they 


can have some effect on decision and policy makers. 


(c) the content of the curricula should not be too hard 


or too easy. The curriculum Should include the social 
surroundings. 


(d) students are most likely to throw themselves whole 


heartedly into any project if they fee] that they have 


meaningful role and they are free in selection and 
Planning of the enterprise, 


(e) one of the key of the 
yourself and no 
by teacher, 


Motivation is the discovering 
t having a generalization presented 


be planned horizontally as 
» Such as socia] Sciences and 
n isolation, The curriculum 


an be presented according to 
s and aspirations of the student. 


The guiding Principles of Enviornmental Education should 
be Considered a 


Fe as below :—(baseq on` TBILISI CON- 
FERENCE) 


(a) consider the environment į 


built, technological and s 
moral, cultur: 


n its totality-natura] and 

Ocial, economic political, 

al and historica] and aesthetic aspects : 

(b) bea continuous life long Process, begining at the pre- 
School leve] and 


continuing through all formal and 
non-forma] Stages ; 


(c) be interdisciplinary in its approach, drawing on the 


specific Contents of each disciplines in Making pos- 
sible a holistic and balanced Perspective ; 


(d) emphasize active 


e) 


(g) 


(h) 


i) 


(i) 


(I) 


(0 
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examine major environmental issues from local, 
national, regional and international points of views, 
So that learners receive insights into environmental 
conditions in other geographical areas. 


f) focus on current and potential environmental situa- 


tions, while taking into account the historicalperspec- 
tive ; 


explicitly consider environmental aspects in plans 
for development and growth ; 


emphasize the complexity of environmental problems 
and thus the need to develop critical thinking and 
problem-solving skills ; 


promote the value and necessity of local, national, 
and international co-operation in the prevention and 
solution of environmental problems ; 


utilize diverse learning environment and a broad 
array of educational approaches to teaching and 
learning about and from the environment with due 
strees on practical activities and first-hand expe- 


riences ; 


relate environmental sensitivity, knowledge, problem- 
solving and values clarification at every grade level, 
but with special emphasis on environmental sensitivity 
to the learner’s own community in early years ; 


help learners discover the systems and the real 
causes of environmental problems ; 


(m) enable learners to have a role in planning their learn- 


ing experiences and provide an opportunity for 
making decisions and accepting their consequences. 


The Environmental Education programme may include 


"various desciplines. Some of them (can not be all) are given 
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below :— 


Ecosystem 


This may include the structure and functioning of the eco- 
System. The energy flow nutrient cycling, carbon and food 
cycling may also be included. The impact of man on eco- 


System and how he is capable of altering the systems of the 
earth. 


P opulation 


The population structure, age grouping, causes of popula- 
tion increase, the impact of population on environment, 
migration, the use of resources by the increasing population, 
the life style of the populations, the birth-death rates, health 
and hygiene may be included in the population program. 
Other related problems like the population policy and its 


social, ecological, political and implications may also be 
included. 


Economics and Technology 


Economic systems constitute the social arrangements for 
producing and distributing the goods and services that indivi- 
duals and societies desire. Some of the bussinesses and 
industrial plants create environmental problems such as pollu- 


tion of air water and soil in the production of marketable 
goods at the social costs. 


The economic system depends on the raw material, manu- 
facture of goods, agricultural products, The economic system 
of one country may effect the economic system of other 
country (such as trade. Prices of raw material in international 
markets, crop failures etc.) The relationship between popula- 
tion growth and environmental quality, between levels of 
production and environmental quality and between the degree 
of urbanization and environmental quality may be included 
in the EE program. 


1} 
Environmental Decisions 


In the process of making decision relating to environ- 
ment should include the consideration of economic, political 
and social and technological aspects of the problems. It 
should also include all the possibilities of alternative solu- 
tions, policies and actions. In many it may be necessary 
to change or follow the law in order to reduce the environ- 


mental abuses. 


The decisions can be changed by the active groups. Some 
of the groups and organisations may be more effective and 
may get the decision changed. The environmental decisions 
should seek to improve the lives of the society. 


How to influence the decisions which are environmentally 
unsound and how to take environmetnal decisions may be 
the part of curriculum. This will lead to the action oriented 
approach of the program. 


Environmental Ethics 


Man is a part of this earth rather than careless exploiter 
of it, If weexplot the nature in unwise manner it will be 
difficult to support even a small population. But if we 
protect the nature it will continue to meet the needs of all 


living things and not only for man. 


The consideration of Environment as natural heritage 
may be the integral part of environmental education. Only 
when our life is guided by respect for the earth and all living. 
things, we will be ableto live in harmony with our environ- 


ment. 
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Environmental Education and 
Training 


A.B.M. Musa 


UNEP's Role 


THERE EXISTS a general need for adequately trained 
personnel in all components of environmental management in 
the developing countries. 


Similarly environmental education is important as appro- 
priately trained personnel can effectively Carry out their func- 
tions in management, supervision, Communications and 
support services. 


In view of the importance attached to Environmental 
Training and Education the first phase of the "International 
Environmental Education Programme" was conducted by 
UNESCO and UNEP from 1975-1977. This programme 
prepared a broad set of objectives and principles for develo- 
ping environmental education at all levels in both formal and 
non-formal educational settings within countries and for 
Strengthening international and regional cooperation to the 
sameend. The main sets of quidelines were developed at the 
"International Workshop on Environmental Educational" 
convened in Belgrade in October 1975. "They were reviewed 


This is not an official UNEP or UNITED NATIONS document, 
Opinion are that of the author. 
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-at a series of regional meetings, including the ‘Regional 
Meeting of Experts on Environmental Education in Asia" 
held in Bangkok in Novemler 1976, and they were considered 
by the “Intergovernmantal Conference on Environmental 
Education" at Tbilisi, USSR, in October 1977. 


Recommendation from the Asian regional meeting dec- 
lared: That asa matter of urgency special post-graduate 
programmes on environmental education be established for 
training people already specialized. 


Recommendations from the Tbilisi Conference subsequently 
endorsed this is effect, when it stated in part: “that UNESCO 
with aid from UNEP provide assistance as soon as possible 
to establish regional training programmes in the ESCAP 
Region, based on suitable existing national institutions, for 
the post-graduate training of environmental integrationists 
of the type that have been defined in the Report of the Asian 
Regional Conference on Environmental Education". 


Meanwhile, the Governing Council UNEP, during its 
Fifth Session in May 1977, endorsed a proposal to establish 
Programme Activity Centres for Environmental Education in 
different regions, and in particular the Council urged “the 
early establishment" of such a centre in the ESCAP Region. 
In response to this, and in the light of recommedations arising 
from the UNESCO-UNEP International Environmental Edu- 
cation. Programme, the UNEP Regional Office for Asia and 
the Pacific contacted a number of universities in the Region 
in late 1977. This was to enquire about their interest in and 
the possibilities for initiating a communications and exchange 
network among a consortium of universities and higher tech- 
nical institutes which have the capacity to handle an *'Integ- 
rated Environmental Education Programme (IEEP).”’ 


Following an initial expression of interest in the idea of 
such a consortium from a number of universities and higher 
technical institutes In the region, a mission was arranged to 
visit nine such-institutions during April and May 1978 in 
order to prepare a Status report. The mission members 
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"Were: 
Professor (Emeritus) William E. Kershaw, University of 
Salford, U.K. lately School of Tropical Medicine, 
Liverpool. 


Professor George R. Francis, Faculty of Environmental 
Studies, University of Waterloo, Canada. 


Dr. Dhira Phantumvanit, UNEP Regional Office. 
ENVIRONMENTAL TRAINING 
Governmental training programme 


The objectives of environmental training being undertaken 
by governments could be summarized as follows: 


(a) To improve and increase awareness of, and concern 
for the environment by integrating the private sector 
and government sector's knowledge, skills, values and 
motivation; 


(b) To provide specialized training required by technicians 
and specialists in relation to environmental assess- 


ment and management; 


(c) To promote participation in environmental awareness 
among rural and urban communities. 


The target group of this integrated activity includes: 
(a) Teachers 

(b) middle-level manpower in selected areas 

(c) professionals and other specialists. 


Bangladesh has initiated a non-formal environmental train- 
ing programme both for young people and adults through 
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mass media. Due to the successful national media seminar- 


on "Environmental Awareness for Journalists and Other 
Media People" held in Dacca on 5-11 January 1979, the 
Government has reinforced its intention to organize more 
seminars and workshops for journalists and broadcasters. 


In India, an environmental training programme for post- 
graduates has been on-going in the Public Health Engineering 
Department of the Jawaharlal Nehru University since 1948. 
The objective is to provide training courses for environmental 
Scientists and specialists. 


A number of non-governmental organizations in India are 
also active in environmental training. In service training 
particularly teacher-training receives high priority in the 
environmental education programmc in India. 


Community awareness training is stressed in Indonesia for 
the general public on matters of environmental concern par- 


The office of the Minister of Environment and Develop- 
ment Supervision has Organized a number of training courses, 


particularly in the training of Provincial development plan- 
ners, 


In Malaysia, activities related to environmental training 
are part of the general Process of education including the 
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menting agencies have been organized. 


As a follow-up of the Tbilisi Conference, Thailand pro- 
poses to host a Regional Centre for Environmentand Resour- 
ces study for Asia and the Pacific at the Faculty of 
Environment and Resource Studies, Mahidol University. The 
main goals are (i) to provide interdiscipiinary training in 
natural resources and environmental management, (ii) to. 
assist governments and institutions through environment and 
resource research, (iii) to serve as a regional centre for educa- 
tion and exchange of expertise on these topics. 


In the South Pacific, the University of South Pacific 
through its Centre for Applied Studies in Development has 
been active in injecting environmental dimension into the 
academic programme. Training courses for senior govern- 
mental officials are provided by the Centre together with 
other international agencies. 


International training activities 


One of the substantial activities of the Southeast Asian 
Ministers of Education Organization (SEAMEO) is related 
to environmental training and is being implemented by its 
regional centres. Training courses and seminars/workshops 
for professionals in tropical biology are conducted regularly 
by the Regional Centre of Tropical Biology (BJOTROP) and 
post-graduate courses in tropical medicine are offered under: 
SEAMEO/TROPMED Teaching Programmes. 


Over the years, UNESCO has been active in training. 
activities related to environmental quality, human settlements 
and socio-cultural environment. A Human Settlements 
Managers Training Programme had been executed by 
UNESCO with the financial support from UNEP. UNESCO/ 
UNEP also promote environmental training of engineers and. 


other specialists. 4 
The South Pacific Commission (SPC) in collaboration: 


with the governments in the South Pacific organizes training 
courses in environmental management for decision-makers. 
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The Swedish International Development Authority (SIDA) 
finances environmental training courses particularly on 
marine environment, Governments in Asia and the Pacific 
have recognized the environmental requirement in the pro- 
tection of living marine resources. An F AO/SIDA Workshop 
on Aquatic Pollution was held in Manila, 7 May—9 June 
1979 with the intention to increase technical skills among 
qualified chemists in the region. 


One of the training programmes being undertaken by UN/ 
APDI emphasizes on environmental aspects of development 
and environmental bases for integrated rural development for 
decision makers and national planners, The major com- 
ponents of the programme, which is funded by UNEP, 
include: 


— development of training Courses on integrated approach 
to environment and development; i 

— development of training courses on specialized fields of 
development in relation to environment; and 


—initiating a consultative me 


eting on statistics for environ- 
mental planning. 


One of the most well-kno 
the region, the Asian Institut: 
training programmes on wa 
environmental engineering, 
of these programmes lead 
Students attending AIT co 


in the region. 


Wn institutes of technology in 
e of Technology (AIT) offers 
ter resources development, 
human Settlements, etc. Many 
towards a post-graduate degree. 
me from more than 20 countries 
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Major Needs for Environmental Action, Policies and 
Legislation and Plans for Meeting the 
Regional Needs 


Many of the training courses offered in developed 
countries are too theoretical and parochial to be suited 
to the needs of developing countries. Of prime im- 
portance is the promotion of more regional and natio- 
nal training activities utilizing, to the extent possible, 
local expertise and emphasizing on case studies from 
the region. 


Many of the key subjects of environmantal training 
are at the moment in a state of rapid development. 
Universities in developing countries enjoy the privi- 
leged status as centres of technical knowledge. Uni- 
versities can respond quickly to the need for short, 
multidisciplinary introductory/overview courses on 
environmental matters. The role of universities in 
offering environmental training thus should be 
amplifled. 


In developing countries, state or provincial administra- 
tors are the responsible authorities who carry out 
day-to-day contact with the rural majority. Environ- 
mental training aiming at this target group will pro- 
mote environmental consciousness which can be 
conveyed to the grass-root level. 


Since the beginning of this decade, mass media in 
developing countries has given broad coverage of 
environmental topics. However, many environmental 
issues are scientific and technical in nature. A through 
understanding of the essence of these issuesare neces- 
sary precautionary measure against any well-intention- 
ed misrepresentation which may confuse the public 
and produce negative attitudes towards development, 
Training workshops for journalists and mass media 
personnel should be encouraged both at the national 
and the regional level. 
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Ecology, Energy and 
Environmental Education 


K.C. Gupta 


Jntroduction— Why Environmental Education 


ALTHOUGH the ‘Environment’ has existed on our planet 
for millions of years and the basic sciences have been with us 
for at least a few centuries, yet it is only in the past decade or 
so that the scientists have started to pay attention to the 
subject of environmental education. One may ask why? We 
know from daily experience that liquids have no shape of 
their own; water takes the shape of the container in which it 
is put. In a highly simple—minded analogy, we may call the 
environment a container and the living objects—plants, ani- 
mals and man—the liquids, though now the time scale is 
much longer. Over millions of years, all forms of life in our 
biosphere have undergone evoluationary changes consistent 
with the changing environment. It has been observed that 
despite the complex relationships, in the absence of outside 
disturbances, most populations remain either in a steady state 
for long periods or 80 through an orderly progression of suc- 
cessive stages ending in à steady state. Thus, all was nearly 
well before man started “playing” with the environment. 
Further, a population explosion of onyone species in a com- 
munity can bring about profound, undesirable, and irrever- 
sible changes in the environment in which the community 
lives, The environmental damage caused by the unchecked 
growth of industries in the West and by the unchecked growth 
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well-developed esthetic feelings, When 
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everyone—scient 
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Ecology is Environmental Sciences 


; Basic to an understanding of what a crowded and crumbl- 
ing environment can do to man is an understanding of eco- 
logy. Both ecology and economics, so properly derived from 
the Creek word ‘Oikos’—the home, deal with the ordering of 
the habitat, and income and expenditure. Both deal with 
populations, communities, and systems. Economics has 
tended to deal with income and expenditure symbolized in 
money and the most dangerous act lies in mistaking the 
Symbol for reality. Ecology deals with income and expendi- 
utre in terms of energy cycles and food webs in communities 
of plants and animals and man, deriving essentially from the 
Sun. However, ecology goes beyond this. It is the science of 
organisms in relation to their total environment and the in- 
terrelations of organisms interspecifically and between themse- 
Ives. The total environment includes all kinds of factors such 
as climate. soil, artificial inputs, etc. Of course, one must 
include man in the above scheme; however, there is one out- 
Standing difference between man and the rest of living world 
ecologically. Man is a political animal and in modern times 
it will be quite un-real to ignore the political nature of man 
as an ecological factor. Once we accept a wider definition of 
ecological sciences, we realize that there is hardly any differe- 
nce between the so-called environmental sciences and modern 
ecology. To give an example: though it is necessary to study 
the pollutants in a given environment, yet by itself this is not 
sufficient; what matters the most is how they affect the living 
objects in that environment. We may say that what ecologists 
in the modern sense are about is no 


less than building an 
understanding of the role of living things in the structure and 
function of the universe. 


e species population, also 


The basic unit of ecology is th 
Species population is the 


known as population biology. 
entity that has been adapted by modification of its gene 
frequencies to a particular ecological niche; that interacts with 
Other populations in the same habitat, and that plays a 
unique role, though of varying importance, in the process of 
energy transfers in the systems of that habitat. As a matter 
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of fact, this field includes all aspects of grouping of D qup 
and organisms in groups. We feel that there is much f E: s 
Bained by taking a broad view in the Study of population 


Dy similarities in the phenomena 


Species" and "population fitness” easily fall 
into this category, 


ecosystem, as a unit of 


: Tansley, although the conce 
much older, According to Tans 


ey, an ecosystem consists of 
mS together with the Physical and chemi- 
cal components of their immediate e 


The Word «, 
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:these conditions, however small, a kind of feedback in thé 
‘system. The kind of trees growing in a particular region 
-depends on the kind of the soil and the climate; but the kind 
of soil existing in that region is also in part a consequence of 
the kind of forest—coniferous, hardwood or other—and the 
"density of trees in the forest has a definite influence on local, 
climatic conditions. In fact, a principal feature of a ‘system’ 
is that we can understand it only by viewing 
-and not in pieces. 


it as a whole 


: We further elaborate by considering an 'abstract forest’, 
in which we take into consideration the following compone- 


nts: trees, climate, insect defoliators, birds, spiders, hymeno- 


pterous parasites, insect diseases and of course man. Now sup- 
gseason is unusually hot. 


pose that ina particular year thesprin 
This change in one variable will have the following effects: 


trees will grow faster flower early. So, insect defoliators that 
eat the flowers will have plenty of food and that too a bit 
earlier than normal, their own metabolic rates will be speeded 
up so that they can utilize the earlier available food to grow 
faster. Warm weather will have an effect on each kind of 
organisms that attack the pests, their metabolic rates too are 
speeded up. Disease which are most effective in cool, damp 
weather will be less effective than usual, and so on. Next 
consider the entomophygous birds, insect parasites and spi- 
ders. The birds eat the insect defoliators and so are in 
direct competition with the insect parasites and the spiders. 
The more pests the birds eat the less are available for other 
entomophagous organisms. Consider another aspect of the 


defoliators, They regulate the chance of survival of a tree, 
of the human settlement in the 


and hence the economic life 
by cutting down the trees. - The 


area which earns a living : i 
defoliators govern the density of all their enemies because as 


the pest larvae build up in density from year to year, the 
show various degrees of 


birds, spiders and parasites will i : 
numerical response tO this in order to exploit fully the incre- 


ased availability of food. 


above, we find that everything 


Thus, in the example given 
s true about any ‘system’. We 


affects everything else. Same i 


» We in turn 2 
Dment with unprecedente 


particular Species from 
ecosystem is usuall 
catastrophe, 


Year. A] 


SO, a very simple 
ical State ang 


hence is liable fo: 
is used in the sense 


* Many actions of man 
a berate attempts t 
gical Telationg Withi 


9 simplify the biolo- 
he natural ecosystems to his advantage. 
By clearing land la: S à complex of mixed 
Species of wilg Plants May be replaced by a single kind of 
Plant—a mono ulture, ilar simplification is forced on 
nature by clearing forests f Construction and industrial 
purposes, Moq n man, due to o T Population, depends on 
the simplified food re ations or in ensive, Mechanized agricul- 
ture. The decom CT Part in the food web js Breatly modi- 
fied as plant Stowth į Maintaineg by adding chemical ferti- 
lizers to the Soil; y o Pesticides d 
competition, Such simpli 
as they can be su 


P'llled re ationshing ar 
Stained i 
Effectiveness of 


3 . ere Is no 

this tyne o intensive agriculture to Support a 

Pulation p it also carries the danger of in- 

ance. p Tealizeg that laws of nature 

all other living things 

of a co; Plex foog Web of the 
n himseje Only 5 


amage beyond Tepair. It 
desirable c 
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the na s s 
the el el nom least until we understand 
enough to predict itati 
se É quantitatively t - 
quences of possible over-simplification. sepia 


Ano i 

how ee ae eras that merits investigation is 
MEMS CONE ES nter ependence, and homeostatic mecha- 
Quidve van is and operate, This too necessitates a 
jar ded alysis of : ecosystems, Ecosystems have a 
propetissthat ure, and the ‘real structure’ of an ecosystem is à 
Tin fnrefiech Pies out of reach, but the ‘complete struc- 
slibjecte dino E in many features of an ecosystem that can be 
ditione or servation. Some of these features are: the 
CAPE NE ees into species, the pattern of food 
PORER i istribution of total bio-mass. In order to have 
selécta a edis of structure, it seem convenient to 
an empirical d argalef has called it ‘maturity’. In general, 
mitts comol nowledge shows that the structure becomes 
complex il astime passes. Thus, we may call a more 
not subject eges a more mature system. An ecosystem, 
progressive o external disturbances, usually changes in a 
unds, the t and a directional manner. On theoretical gro- 
tity’ are is most noticeable changes accompanying ‘matu- 
decrease hoa of the complexity of structure and the 
the pr of the energy flow per unit biomass. However, In 

esence of a changing envitonment, the energy flow per 


unit biomass į ergy fl 
t biomass in an ecosystem may remain relatively high and 
ate, Here, it should: 


8 

pem is usually in an unstable st 

Hir Pact that most of these concepts have yet to be fully 

be und ed. The process of ecological successions is yet to 

Ecos erstood. A quantitative study of the bioenergetics of 
Ystem development may tell us the principles underlying 


ec a 
ological successions. 
t a quantitative study of 


F 1 
rom above, it becomes clear tha 
n understanding of the 


o 

ma ems is fundamental to a 

Organi ship between man and, nature. At the level of 

an Bore _or populations, many times it 15 possible to gaim 

ple M into the problem by constructing relatively sim- 

Pia However, at higher levels of organization, 1D 
ar for ecosystems, simple models are found to be- 


ecosystem is through 
"systems analysis", Asa matter of fact, 'systems ecology'— 


ing factors interven 


OWever, in the Case of human species 
we have seen a fantastic growth in t 
decades. At preg 


" ent, the worlq 
every thirty-five Years, 


r earer home, Į 
projected to reach about one billion by 2000 A.D. Increasing 
population means Increasing demand 
resources. Due to intens; 


e to intensive agriculture and the so-called 
green revolution, it may pe Possible to. fee 


à d our ever growing 
population. However, there is an old saying that man does 
ae live by Bee wt be is fed and clothed, he needs 
other “good thi o ife—house, c i ilities 
Era o comple ar, Tecreational faciliti 


ade possible by modern da hno- 
y techno 
Jogy. Such demands by an ever increasing Population will 
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Pi se a a severe strain on the rapaciously depleting: 
ts na energy sources. Even if alternate energy sources. 
une commercially accessible, we should keep in mind that 
: pa eden of organisms is their environment is subject to the- 
a physicallaws which describe the interactions of non- 
repere ii and energy transformations in non-living matter. 
E uch laws are the First and Second laws of thermodyna- 

ics. In general terms, first law of thermodynamics tells us- 
that energy and matter can neither be created nor destroyed 
but only changed from one form to another. The second law 
implies that every transformation of energy or matter is less. 
than hundred percent efficient. These together then tell us 
Some of the limits of the possible. As our energy consump- 
tion grows, so does the amount of waste heat generated. 
There has been a theory around, mostly empirical, that man 
risks catastrophic climatological changes if the amount of 
heat he dissipates in the environment on à global scale reaches 
about one percent of the solar energy absorbed and reradia- 
ted at the earth's surface. If the world energy consumption 
keeps on growing, such a situation may arise in the year 2100 
A.D. Keeping in view all the factors, it follows that energy 
and resource studies should be an integral part of environ- 


mental education. 


ld not talk in terms of 'energy' alone. In 
d resources, the quantity 
If are critical components- 


Perhaps we shou 
addition to energy, mineral and foo 


and quality of the human source itse 
of the equation. Man's own interests in the long run plead 


for a balanced relationship with nature and for less materia- 
listic measures of well being and success of civilization. We- 
must give up at the outset the ill-conceived notion that there 
are single, monolithic solutions to the multidimensional plight 
of man. Man can understand the environment only if he 
realizes his role and his responsibilities in the system and the 
cycles of which he is an integral part. We have erred in 
thinking that environment is simply a matter of managing. 


natural resources. 


Concluding Remarks 


Courses on environmental education at post-graduate: 
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‘level should meet the twin requirements of: (i) educating a 


vironment and related problems, and 
Sufficient knowledge and techniques to. 
tackle these problems. In other Words, some of the courses 
riented. In our opinion, both these 

courses on Ecology in general and 
energy and resource utilization, and human 
ecology in particular form the major portion of total course 
load at this leye] of environmental education. Of course, 
whereever Possible there should be Sufficient emphasis on the 
local environmental Problems and their Solutions, 


systems ecology, 


$ 


Ecology and Environmental 
Education 


H.B. Mathur & Krishan Pal 


Introduction—The Environmental Challenge 


WITH the advance of science and technology during the 
century, man has gained cver greater control over nature. 
Economic revolutions in commerce, agriculture and industry 
have brought increasing material abundance to more and 
More people. Allefforts are being made to raise the stan- 
dard of living of the masses. Thisis being done through 
large scale industrialisation with its advantages as well as 
disadvantages. 

This rapid material progress has no doubt made life 
easier and happier but has put man face to face with a series 
of challenges. Of all the crisis facing man kind and there 
are many, it is rapid degradation of the environment due to 
Pollution. We also see it, taste it, eat it, drink it and stum- 
ble through it. We literally live and breathe filth, and not 
Surprisingly, it is begining to threaten our health, our happi- 
ness, our very civilisation. 


Man is wasteful by nature and now his wastes are 
begining to burry him. To-day he walks through once sunny 
Places with his head swathed in dirty brown smoke that 
Stings the eyes and irritates the throat and lungs. He tries 
Ato swim in a once clean river, lake or ocean, and fights his 
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Way through mountains of trash 


and garbage that are- 
begining to overwhelm 


him. Every year each one nd 
discards a ton of Solid wastes, a family of four pro 3 ks 
8,000 pounds of such refuse, in addition to the id E: 

liquid waste, flushed down the clocked Sewers of the nations, 
and to the tonnes of pollutants introduced into the air. 


We have made Septic tanks of many lakes, rivers and: 
estuaries, We are Polluting th 


€ ocean too. Europe’s Rhine, 
Which once teemed with salmon, can no longer support them. 
The Cuyahoga river in the United States recently burst into 
flames, so contaminated it is with chemicals, 

Man has 
slums. He ha: 
ugly gashes acros 
to produce mo. 
population 


created not only 
3 dug a wealth of 
s the once love] 
re and mor 


Breat cities but disgusting. 
mineral resources and left 
Y landscape. In his struggle 
* food to feed the increasing 
d farms, fields, water and air 
Poisons. In addition to these 
S, there has lately been added another-noise pollu- 
T Machines and vehicles, the 
» Production ang destruction, The noise 
» all amplified music and non-music, attacks 


aK. > Our minds and our bodies, in ways, now 
begining to alarm doctors ang Scientists. 


The over-all loudness of environmental noise is doubling 
every ten years, In Some metro 


olitan citi oise level 
in 1968 was found to be ee Son hen 


A > be four times what it was in 1956 and 
32 times its value in 1938. Thi 


A IS noise pollution of the 
ravironment has created , number of problems and is 
threatening to become g Serious hazard, That tragic day, it 
seems, is not far ofr Ww 


t 22:35 Predicted by the German Noble 
luerate Robért Koch, man vould have to fight merciless noise 
as the worst enemy of healt 


This ecological onslaught 


has agitated the minds of 
People, the world over, and it is not uncommon to-day to- 
hear that basic necessities of life ate no longer enough, There 
is now demand, in addition, th e 


ae à e 
© amenities, which enhanc 
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the quality of Living. 

People are insisting on zero pollution-zero air pollutant 
emission, zero radiation discharges, zero pollutants in our 
rivers and streams. Today, a multidisciplinary host of 
environmental saviours from all walks of life, sociologists, 
damographers, psychologists, biologists, conservationists, 
lawyers and those interpid new comers—the ecologists—are 
teady to criticise the past short comings of the innocent 
engineer and to exercise rigid control over his future efforts, 
who, in the spirit of service, applied his know-how of 
materials and forces of nature to the benefit of mankind, ina 
good faith. 

There is, however, no denying of the fact that unforseen 
hazards have resulted from spreading technology and they 
are now threatening man’s Very existance. The greatest 
challenge facing us today as individuals, as organizations. 
as a nation and as a civilized world is the proper allocation 
and management of our natural Resources, OUT human 
Resources and our Material Resources ona national oreven 
a world wide basis in the context of improved environment 


on earth, 


Man will have to relearn to integrate himself with his 
environment and to live in harmony with nature as taught 


by ancient religions and philosophies. The scientists and 
technologists will have to grasp the philosophy of oneness of 
life and learn to respect and protect animal and vegetable 
life, as in the final analysis human survival is dependent on 
them and human life can subsist only in harmony with nature 
and not by destroying nature. Itis here that environmentel 
education ecology which is the science of mutual relation 
ship of organism to their environment becomes useful and 


essential, 
Ecological Studies and Environmental Education 


Environmental education is interdisciplinary in nature. 
tural sciences and the sociat 


It involves subject matter from n2 
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Sciences. It focuses on to 


pollution which cut across t 
plines, 


pic such as water, air, noise 
he various subject matter disci- 


Itisa fusion of Subject matter (content) and inquiry 


Skills (process). Subject matter is the product of the process 
of investigation. It is fruitless to speak of content or process 


as being more important. They are equally important and 
should be regarded as an entity. 


skills to exp! 
his biophysical and Social e They are able to get 
à clearer m ed understanding of 

inthe real world, all 
related and no 


; t arbitarily categorised 
according to specia] fields, 


tices Tegarding man’s 

Environmental Oriented, 
and attitudes are Sympa 
ment of the earth’s resouri 


Approach in Environmental Education 
Environmental Should em 1 
; ploy a problem 
solving approach. That jg ecologi 
e Sdone in order to support or negate 
the hypothesis. The conclusion reached form the basis for 
intelligent decision and actions o 
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The teacher assumes the role of resource consultant rather 
than the dispenser of knowledge. He enters into the discus- 
sion when there is an obvious lag, when an arbitrator is 
vitally needed, orto reinforce a point made by a student. 
He withdraws from the discussion. when students are able to 
get along on their own. He uses the strategy of the change 
agent by intervening at different structured points at different 
times. The challenging part of his job is to know when 


Intervention is necessary. 


Class discussion is useful when problems are raised and 
tentative hypotheses posed. It is also useful in clarifying 


the research findings of class members. It is most helpful as 
generating conclusions, and 


a means of testing hypotheses; 

determining the next course of action. Oral reports made 
to class by indlvidual members on results of research findings 
help to precipitate class discussions. An oral report 1s a 
monologue in which information is presented. The class 
discussion is a give-and-take in which information is presen- 
ted, analyzed, evaluated and then denied, supported, Or 
modified. 


Contents of Environmental Education 


The broad range of topics that could be studied are as 
follows: 


Inter-relationsh 
Natural Resources 


ipof resources (Ecology) 


(a) Air 

(b) Water 
(c) Plants 
(d) Animals 


(e) Soil 
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ans- 
(f) Land as Space (farm, range, forest, town tr 
portation etc.) 
(g) Earth Materials 


(h) Energy resources 


(Sun, fossil fuel, wate-power, 
Atomic energy etc.) 


(i) Radioactive pollution in water and air. 


Role of Man 


(a) Man and his resources 
(b) History of Conservation 


(c) Quality of environment 
(i) Air quality 
(i) Water pollution 
(iii) Pesticide pollution 
(iv) Solid Wastes 


tomic Wastes 


(d). Social implications of conservation (economics, 
Politics, esthetic, ethics) 


(e) Po pulation 


(£) Planning— urban and regiona] 


Environmentai Controls 


(8) Control Of art TOpods, Mollusces, rodents and 
other alternative hosts o disease, 
(b) Noise Contro] 


(c) Control of Quality or Surface water and ground 
water quality and Waste water treatment. 


(d) Air quality Contro], 
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Community Environment 
(a) Public recreation and tourism 


(b) Environmental health aspect of public beaches, 
swimming pools, camping sites etc. 


asures associated with epidemic 


(c) Sanitation me 
isaster and migrations of popula- 


emergencies, d 
tions. 


(d) Administrative decision, air quality standards, 


control laws. 


Projects with Ecology Content 


can be taken in ecology for 


Various projects which 
as follows: 


environmental education are 


Life Science 


The project which can be taken in life science are as: 


1. Variation investigations 
(i) Physical variations 

(ii) Variations in behavior 
Gii) Variations in plants 


f Living things 
the house fly 
the house mouse 


2. Characteristic © 
G) heredity of 
(ii) heredity of 

3. Role of living things—Microscopic world. 

4. Man's effects on the environment 
(i) Man's effect on fresh water 


(ii) Man's effect on air 


Biological Sciences 


G) Micro-organism in various process 
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(ii) Micro-organisms 


role in the degradation of 
industrial Waste. 


(iii) Biological Science and environment. 


i Engineering Project 


€conomic, healt 
have followin g: 


l. Mathematical models 


2. Sensing and Measurement 
3. Computers 
4. 


Optimization With Constraints 


5, Stability. instability and contro] 
6. Systems analysis of ecological impact, 


Populations Projects: 


Earth Science Projects. 


l. Soil Study surround one’s environment 
2. Under Bround Water Study 
S, 


Conclusion 


There is no doubt that today our ti 
brink of an ecologica] isaster, 
defaced our land, Water, ang ai 


ny planet is on i 
an has misused 8m 
7$ We are. rapidly consuming 
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our non- 

peel v and we have developed urban 
ich, amon th: i Spa 

S , g other things, have bi 

pread dehumanisation. 85 red wide 


There i 
e is an urgent need to (i) Restore the ecological 


integri 
us to ecosystems throughout the world (ii) develop and 
nt urban planning schemes which are ecologically 
d values which are enduring 


so ae 

ioe pn Inculcate attitudes an 

Tes asthe supreme value of human life, importance of 
group values, respect for natural environment). 


P 
art of the broad response to the ecological crisis is the 


mobilisati . 
n aa of educational forces, completly hetrogeneous, 
promises to help shape the knowledge, skills, and 
ically educated citizen 


epe future citizens. The ecologi 
m ^d have some basic knowledge o 
en s (ii) have a. basic knowledge oit à 
"pea e the urban envir ) understand his 
ding is ip with the natural word. understan- 
Re abnormal ecology: and over population 
evid rnto make decision: the best available 

ence after detailed analysis of 


f the socio-ecological 


] education for 


J environmenta 
be over 


E need today of universa 
per ecological growth and awareness cannot 


emphasised. 
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Soil & Water Conservation—An 
Aspect of Higher Environmental 
Education in India 


P.N. Bhatt & R.K. Gupta 


WHILE soil, water and vegetation are the three most essential 
elements of environment in which man exists, land and water 
are the basic resources for our existance. These are also the 
most important resources for the survival of man. These are 
So intimately relate nagemen 
deterioration and deg i s. Mismanagement of 
land and over-exploitation © ion have brought misery 
and dislocation to millions in many ways. The resultant soil 

cted about 140 


erosion in one form or the other has effect 
million hactares of land (45% of total geographical area of the 


country. The soil erosion inits wake has brought floods, 
pollution, siltation of lakes, canals and river-beds, reduced 
crop yields, dislocation of communication, lowering of under- 
ground water table, water logging, salinity and variety of 
other problems leading to 8 setback to our developing 


economy. 
he attention of 


Soil & Water Conservation attracted the. 
planners right from the first five yeat plan. With every five 
il & Water Conservation increased 


year plan the outlay © C ; 
progressively, so much 80 that the VI Five year plan envisages 
an outlay of about Rs. 500 Crores. The expenditure and 
Physical achievements under different plan programmes are 
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given below H 


lative 
Area Commulative Expenditure Fr ax 
(Lakh area in lakh Rs. in M Us 
ha.) ha, crores ero 
1.60 

I Plan 3.00 3.00 1.60 21.27 
II Plan 12.73 15.73 20.37 99.39 
HI Plan 44.95 60.58 77.42 186.17 
1966-69 45.68 106.36 86.78 347.30 
IV Plan. 73 og 179.44 161.13 508.07 
V Plan 39.16 218.60 160.77 
(1974-78) es 
x il 

The * amply illustrates that investment d "e the 
Water cong, tion has been increasing Progressively i this 
SüCCessiye plans. is a Measure o importance t 
Subject ha attained wii 
€Xploitat 


3 over 
° passage or time oe 
Slerioration 9f the three elements of e 
ment viz, Soil, W, ation, 


r 
| f ou 
& Water Conservation is an urgent need o 
Country f, T restorj 


A ure & 
ecologica] imbalance in nat This 
TeVewable DOD-revew blo SESODTORP, trata 
Programme ha, a iMensions that various tod 
c y S tobe Properly educated for effe 
implementation of Massive Plan Togrammes, 


of University education in 
ater Cons Tvation in India 
y il 
Only cultura] niversities have ERT 
Onservation as i duate 
but hese t m S abject a; PRÉ de f hearted. 
be called Sporadic or hal ter 
not dealt win MUS entirety gout ewe 
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Conservation i , 
di isa multi-disciplinary programme, involving 
Agrostolog ee like soil science, Agronomy, Forestry, 
logy; Mes orticulture, Agricultural Engineering, Hydro- 
syllabi of few p Sociology and Economics. In the present 
Subject, only so gricultural Universities which deal with this 
which is far fi me of the above disciplines are covered-up. 
liked above rom adequate. While the individual disciplines 
it is the Md ee towards, Soil & Water Conservation, 
essential for isciplinary and integrated approach which is- 
solution of complex problems associated with it. 


Contributions of individual disciplines to 
Soil And Water Conservation. 


Soil Science: 


he potential productivity 
nservation and Use of 
different types of soils. 
y necessary to identify 
d the uses they can be 
n on nature of soils, 


Soi ; 

of an aera to a large extent t 
Water are. Problems regarding co 
For this also intimately related to 
Fi dum P ae Soil Survey is ver 
put to E- series and soil types an 
land slo urther, with the informatio 
Preted ^» ES erosion, the soil survey map has to be inter- 
to determi erms of land capabillty classes and sub-classes 
of land i uses and treatments best suited to actual use 
yieids fro his will help in planning maximum sustained 
Ment, SA such lands without deterioration of the environ- 
science oil suruey thus serves aS 2 pridge between soil 

and technology on the one hand and individual fields- 


9n the other. 


Agronomy: 
ent of agricultural 
tics, moisture 


onditions and 


n treatm! 


Speci 

c i 4 
Pecifications for conservatio 
d characteris 


land 
are based on soil and lan 


relati 

onshi ,OnuSQL t 

Deeds nships, climatic influences economic C 

i of farmers. Effectiveness of soil and water conserva- 
therefore; combines 


tion 

: mi f 

a Qi on agricultural Jands, ; 

ed agronomic measures 40 rotective measures- 
tective measures may be- 


again ; 
st erosion hazards. Such pro 
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contour croppin 


8, Contour str 
Cover crops, mu 


ip cropping, terrace cropping, 
Iching and re: 


sidue management. 


Forestry, Agrostology and Horticulture: 


y ' arginal lands, 
Lands not Suitable for cultivation like aero put 
gullied ang eroded lands and waste lands have e 5 
*Betative cover of economic imp 


i 5 nserve 
Which Protects such lands from erosion and helps a thet 
i Such Permanent vegetative cover 

lands can be provi 


es 
Vided through establishment of trees, P endi 
Soil and Water Conservation on sieh ts isa 
Species grasses or fruit plan The 
asic part of con ion land use & farm planning. art 
isci Testry, agrostology and horticulture, gi, 
T Plantations on marginal lands, ture, 
aving small farm Wood lots, nutritious E are 
i » Small orchards etc., when Wer 
n terms of fuel, fodder, aaah 

and fruits apart from their social benefits to the commun 


Conservation farm Plannin 
and till 


tive 
8 calls for the use of vegeta 
BC practices in 


Combination with conr 
measures p ay of Carefully designe engineering uis 
°F erosion contro and water management. Such structu m 
Will include Water Controlling O9Unds and terraces, far e 
ponds, improveq irrigation Systems and drainage improve 
ment. Grade Stabilization 
Various type 


f 
Structures like check abes Fx 

; to suit different Situations are required int 
clamation of gullies ravines These structures el 
Measures have to be ; Properly suiting to the loca 
economic ang Social Conditions, d 


f 
55) hae tology encompasses the anata 
BER A phases Movement on the surface 

Within the Soil profile and js directly Telated to the study of 
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percolation, ground storage- 
nts. Such a study helps in 
d irrigation water in a soil 


rainfall-run-off characteristics, 
and ‘moisture availability to pla 
efficient control and use of rain ani 
and water conservation farm plan. 


Sociology and Economics: 


land is to be used accor- 


In a soil conservation farm plan, 
gly. As such many 


ding to its capability and treated accordin 
prevalent practices of land use and the alternatives have to be 
evaluated from the point of view of economics. Since, land 
soil, water, vegetation and people are jnter-related, pro- 
gramme of soil & Water Conservation directly affects the 
life of people. It is, therefore, inevitable that most economic 
practices suited to people’s life and social environment are 
recommended. Tuus it calls fora fusion of knowledge in 
both physical and biological sciences with that of social 
Sciences for effective planning and implementation of the 
Programmes under soil & water conservation. à 

With the above discussion it will be clear that soil and 
Water conservation has to be dealt within its entirety encom- 
assing all the above disciplines in syllabus to the chalked-out 
for graduate or post graduate studies. Omission of any one 
of the disciplines will only lead to misconceptions and 
ultimate failure of these programmes at the national level. 


f trained manpower in 


Present Status © p 
Conservation 


Soil & Water 
dicated Soil & Water Conservation has 

i ve year plans with 
onal economy and envi- 
me has very little 


As has been in 
Come-up as a massive progra ; 
an eye on creating an impact 0? nati 
ronmental conservation. This programme f 
Support, so far as university level education 15 concerned. 


j H " in service trainin of 
However, a base exisis in the country for in se cite dod 
Personell in soil and water € Central Soil & Water 


onservation. 
Conservation Research & Training Institute, Dehradun, c 
i i o 
been a premier institution in uch a training 


roviding such ; 
Persons deputed by Agriculture, Forest and Soil Conservation 
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m rt 
"departments of the states. Regular training courses and sho 
term orientation courses 


are being organised at this Institute 
since 1954-55 to train Supervisory and field level technicians. 
Apart from this, several State Govts., also organise at their 
-own level training of in- 


It is estimated that More than 750 sub-divisions exist in 
Various states With a tota] 


of more than 35,000 trained 
personell to 


implement Programmes in Soil & Water Con- 
“servation, 


The above infrast: 


Tucture of trained manpower, has only 
an insignificant inpu 


t from universities, 


Lack of job 9PPortunities in the field of 
9f Soil and Water Conservation 


University level education in Soil and Water Conservation 
has not been effectively evolved in India because of two main 
Teasons: 


(i) Multi-disciplinary nature of soil & water conservation. 
(ii) Lack of job Opportunities hitherto, 


also being implemented by Forest 


» NO seperate cadre of 
ion in these States, Situa- 
Seperate Directorate of 
ach State. This is being 


41 


t i à se. 

T of Soil conservation. This will means concentration. of 

5 s activity under one agency leading to enhancement of job 

En for the graduates in Soil and Water Conser- 
n. 


Conclusion 


Soil and Water Conservation is one singular activity which 


h M "e 4 5 
a a potential to create a big impact 10 the field of environ- 
ental conservation in India in the near future. University 

erefore, to be oriented in 


ia education in this field has th 
entirety. Job opportunities have to be created for per- 


p with higher education in this field by creation of 
parate Directorates of Soil & Water Conservation of the 
n recruitment of trained man- 


p with due emphasis © 
Wer in this specialised field of environment research, 


*ducation and development. 
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Rural Higher Education and 
Environment 


R.K. Garg 


THE belief that all education is neccessarily good, both for 
vidual, and that it will neccessarily 


i society or for the indi 
ad to progress can be as t is misplaced. History 
Jl groups and elites 


sh 5 
ows numerous instances WEI smal 


taining their rule and 


h ^ 2 

ae used education as tool for main 

sa tool for maintaing the. values upon which ithas rested. 
National Education Commis- 


PERI E in the same spirit tion 
d (1964-66) stated...--- A system of University educa- 
ion which produces à high proportion of competent profes- 
sional man power is of great assistance jn increasing produc- 

It is only the right 


ti i H 
ivity and promoting economic growth. 
an adequate scale that can 


UE of education, provided OP sci 
ead to national development ; when these conditions are not 
satisfied, the opposite effect maY result. 
, There was a drawing realisation that rural India and 
its needs were largly neglect y Higher Education, with the 
result that agriculture, -nal husbandary and tural life 
generally continued to b d backward unaffected 
= modern scientific and It was 
A that special institutions were i pare personel 
i man the various services f e organised 
spects of the community 
Linking of education with rural development (recognising 
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Work-experience, i 


: and 
ntroduction of job-oriented courses 
the suggestion to 


include Community mnt ng 

Part of academics in the Indian Mes 
mphasized by the committee on iud 

Higher Education (Ministry of Education, 1954) _and 4r A 

Education Commission (1964-66). Thus, the society nee 

set of academic pi 


` iron- 
(a) Structuring of courses relevant for the rural env 
Ment and for th 


e 
© growing development needs ne 
country, | ching-research-development s 
Work should al] Jointly enrich the life of neig 


he 
ing areas. Tt does not imply that the focus of t 
Programmes be s 


, d 
gulf (process of alienation) between the have's an 
‘ave nots of education. 


i n 
(b) Work experience at all levels of education as à 
integra] and esse; 


ntial part' of the teaching and learn- 
ing process. 


c) Linking of education with 
tion of stu i 


Community Development. 
j Planning and Designing, Fabrication 
with emphasis on rural orientation. 
{d) While the eg meant to create jobs, it 
should nevertheless ient Programmes to increase 
the “employability This can be obtained in many 
Ways e.g. introducing integrated Courses of general 
fessional education through | fullfledged 
Courses, Part-time Programmes and 
to integrate and deepen voca- 
Sort. In other Words formal and 
non-formal 


“ducation of a short should be linked 
through "on th 


» 
rea * campus” and “off the campus 
activities, 
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(e) Environmental education should form an essential 
en of degree/diploma curriculm. The curriculam 

E y include a course content of life sciences as well 
ocial sciences. Thus, it isa teaching programme 


of multidisplinary approach. 
ntal education paper can be 


per at Ind year ofthe Three 
) with the following 


m The proposed environme 
S as a qualifying pa! 

E r Degree (T.D.C.) course (all faculties 
ourse content. 


Section ‘A’ Natural Sciences 

I. The Environment : Concept: Lithosphere, Hydros- 
phere, Atmospere, and  Biosphere. Their origion, 
evolution and interaction. 


a ecosystem. Living 


Compotents of 
and inter- dependence. 


IL Ecosystem : 
interaction 


and non-living, their 
(II. Soil : Rocks and their types Soil formations, elements 
of soil physics and chemistry. Biological components 
of soil. Soil conservation. 


d Chemical nature of 


Physical an 
nd its conserva- 


IV. Water : Quality, 
a vital resource a 


water. Water as 


tion. 
s, energy crisis, 


y source 
tional utilisation. 


energ 


V. Energy: Principal 
ources and its ra 


alternative energy 5 


Sources of pollution, 


WI. Pollution : Types of pollution. 


its prevention and control. 

Section ‘p’ Social Sciences 
its impact on environ- 
political and 


position and 
nd economic 


e for survival through 
cultural patterns à 


I, Population com 
ment, compromis 
social relationships; 
development policies. 
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Il. 


Il. 


Human needs and environmental resources : 


(a) 


(5) 


(c) 


(d) 


Pollution on lan 
and policy, 


Man as an agent for e 


e 
nvironmental changes an 
new creations, 


Rural-Urban, Developed-Developing. 


Industrilisation and its impact on rural society. 


Rural and ur 


i i mic 
ban environment : Socio-econo: 
difference, 


Intensification of land use (Forest, Livestock and 
agricultura] productivity), 


d, water, air and anti pollution laws 


IV. Planning fora Quality environment Human cultures 
and Quality life, 


Ovement towards Conservation. 
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Biological Sciences and 
Environmental Education 


C.R. Krishna Murti 


ALTHOUGH conservationists have raised their voice of 
Protest, though feebly, throuhgout the saga of human history, 
yet the genuine concern for our livin ironment on a 
global scale began to be felt only after t 
The episodes of smoke and 
brought to light the dimensions of 
ecological imbalance initiated by the Spr 
Pest control agents was dramatised bY Rach 
Silent Spring. The deformities observed in C 
Parents who lived through the nightmare 
Nagasaki, the phenomenal growth of à 
inroads into sources of energy developmental activ Pm 
Creating new human settlemen «crease industrial an 
agricultural production which in turn involved deforestration 
Rd the consequent threat to the survival © 
wild animals, plants and birds were event 
Stirring world wide awareness ofthe threat to ou 
ment, 

The Stockholm Conference on the Human Enron 
held in 1972 under the auspices © ae nd i 
Nations Organization provided NM i ternational 
Official platform under the umbrella Gi n AN world 
Body for representatives from different parts © 


: ivi ironment. 
Concerned with the preservation of our living envit 


r ature 
national Union for Conservation M AB) 
ources (IUCN), Man and Bio-sphere ME 
itiated by UNESCO and the Intern 
Conference on Environmental 
had paved the w. risis, 
tal Population explosion, the e Miu 
recycling of bio] So 


and Natural Res 


5 : he 
Species by genetic engineering. dem is d 
aration and the establishment of the Pleni 
nment Programme many of these DIO EN 
d in a form useful to policy makers for im 


Nations Enviro; 
Were articulate, 
diate action, 


Enyironment—a multidisciplinary subject 


Today there is hard] 


Y any field of 
directly affected by the 


is not 
knowledge that is n 
“enviromenta’ 


l revolution" (Nichol- 


: : e 
‘tm dangers associated with th 
harnessing of nuclear energy are inve 


ial 
enges students of peg 
etween the rich and the poor, 
and the underg 


j SVeloped nations with alime 
complexities of human Problems inherenting such disparitie: 
belong to the domain of Student: 

the moral Scienc 


Sof philosophy, ethics and 
es, 
Indeeq the Overwhe ming effect of environmental pro- 
aye an Welfare 35 rendered the artificial classifica- 
tion of kn Wledge i n 
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mental quali 

Ei orea i commensurate with human welfare cannot be 

B siis dum development, whereas at the same time no 
evelopmental considerations. Hence the urgent 


Tequireme: 

ation m for “developing scientifically sound recommen- 

can be translated into action in the world of 
—indeed of the 


publi ; 

UN Do planners, administrators, etc. 

makers" heces that are generally known as decision- 

Boitocransia acher, 1978). Government leaders and 

S orefandiis ve now to depend, in their planning process 

Problems of 2 on the skills of those knowledgeable in 

initiation of nroa a This underscores the need for the 

a pool of a e ucational and training programmes to create 
new professional class of generalists and specia- 


lists j 
s : 
in environmental problems. 


z ER Ve nature of problems of the human environ- 
along i vious that many scientific disciplines and skills 
ir porat social and philoso have to be 
broad ba. ed into a flexible curri ork to give a 
to T education to create the ? In order 
dioni the raw material for training at 
ROR must also reorient our primary and secondary 
Program in the school and the undergraduate and graduate 
actual Wee in the Universities to bring OUT children into 
emphasi ing contact with the environment, with the requisite 
is on more of outdoor work. 
What is Environmental Education 


The International Union for the Conservati 
d the followin 


and N 

enviro atural Resources has €VO ve 

called nmental education as 8n outcome of 
by it in Nevada in 1970: 


on: of Nature 
g definition of 
a conference 


E education is the process of recognizing 
ae and clarifying concepts i order tO develop skills 
R attitudes necessary to understand and appreciate the 
aa er-relatedness among man, culture and his. 
iophysical surroundings. Environme tal education also 
entails practice in decision-making and self-formulation 


education should equip 


ental à at 
Environm CMM is obvious th 


Need for Environmental Education 

The need fo iali 
economists and 
forseeable future, [n Order, how 


: 1l 
: ; ty wi 
Posed by the Peculiar problems Outlined above, society 

also be Needing ge i i 

Coordinate. and ; 


ers, 
gists, geologists, geograph 
Managers wil] 


5 nt 
originating from bci 
aS quoted by Coker perit 
degree offered by a = the 
necessary steps to sere 
exploitation of the earth, and is _to » iA 

a human population far her 
gical balance... it ig desirable that a nen d 
n of our Politicians and administrators s 


Mental science, Tather than an arts subje 
ic education’ (Coker, 1978). 


Tochure on an 
Niversity “if 


Modules of environment, Courses given in the d 
ingdom or. Ug Comprise of Vocational and ie aE n 
nary subjects, Ocationą ly oriented courses include ns 
connected to various aspects of the potentia] career for y ture 
the studen is trained, they are multidisciplinary in na E. 
and include Periods of industria] training during the To 
These cours designed f, persons who have alrea s 
determineg Sir future Careers, Interdisciplinary ad tee 
embrace a large number of ş bje 
The fraditionai 


i nt. 
Cts pertinent to Vi 
Ween such topics as geo 
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and geo 
Lond du eode or zoology and botany, have been broken 
jects of study as such biogeography or biogeche- 


mistry h 
ave emerged. The idea is to produce graduates who 


will be ** F 

has Wer eR aware". The open University 10 England 
combination "i a curriculum where a S 
paliwbated co courses and is thus Very flexible. The vocatio- 
Éandécaptá ae include study of Environment planning 
Environme 83 à. Land management. Environ maa Health and 
dnchide-studyaf ngineering Interdisciplinary based courses 
SOLT ecology, anthropology: resource management, 


Th ^ 4 
e Input of Biological Sciences into Environment 


Education 

nmental educa- 
ecology to help 
nt predicament. 


m si priorities identified for enviro 
nde uture is to promote the study of 
he enr the nature of man's prese 
more ates Sun has to be encouraged to develop 8 
evolves ES view of the world of which he 15 4 part. This 

e acquisition of extensive and indepth knowledge 


of th 
e natural and man-made world. Eventually he has to 
inable judgements on what is 


lea: 

iens art of making sustal 

th ning in the world and t ;on of an ethic for 
e future. 

moving in carrying living 

in the biosphere by 


The basic concept of the earth 
nd minerals has to be 


cr 
eda on its surface and SU 
atl ape: solar radiation, water 
ARIS out by drawing appropri 
The 2x eric sciences, earth sciences 9 scienc 
ES imate relationship «ng creatures to their mileu 
e illustrated by the €c? . 
between un and plant life, 


link 
s between the partners, &-£ i 
lants and anim 


orte 


te 


Sun 
Fa earth, man and plants: p 
Se the overbearing influence of jimate, etc. can be 
with in separate modular courses (Fig- 2 
meaningful when 


iti The study of photosynthesis bec 
s linked with the possibility of harnessing the sun as an 
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Regeneration 


of Plants 
Control or éa 


ological SDecies 


Onvergence 
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inexhaustible source of energy without problems of pollution. 


T ; À 5 
Es study of evolution of species must be linked to genetics 
the immense potentiality of genetic engineering as a 
become explicit. The study 


double edged weapon will then 

p emggrhene and earth sciences naturally get linked to 

n bs ecology when taught with emphasis on the operation 

is. itrogen, carbon and sulphur cycles, the processes of 
ineralization both by geological and biological procedures, 


etc. 
r native habitat, their 


vival against hostile 
significance of sym- 


The study of insect population in thei 
Rex natural resistance to disease, SUT 
QEON plant insect relationship, 
biosis and parasitism in evolution and adaptation should be 
integrated into a general cours logy and human 
health. The ubiquitous nature of biochemical pathways of 
synthesis and breakdown of biomolecules in living cells, the 

‘evolution of homeoestatic imple molecules in 
unicellular and subcellular org lants and relati- 
vely complex molecules such as steroids OF 
mammals, the interaction of xenobiotics wit 
and their biotransformation all fall into @ natural sequence 
when the basic aim is to ependence of human 


learn the d 
health on his internal mileu and external environment. 


The integrated approach to the study of life with inputs 
from the precise tools of mathematics and physics has 
already paid rich dividends by helpi 


cesses and events which hitherto had eluded 
o the subject of human behaviour 


However, when you come t 

as an individual and a member of society and as part of the 
ecological system, our current knowledge oft 
forces and factors is. almost 
been no "breakthrough" in docoding the 


human behaviour. The response elicite 
cell to an external stimulus has provided only 2 very pa 


answer. 


rtial 


some eminent 


e" as argued by 
have come to 


ss WE 


It there a ‘destructive Ure 
gressivene 


biologists, which with the 38 


iour are yet to be enunciated 
In view of the fact that both 
light and Sound) and chemical 
ants even in traces) do cause man 
hen his capacity for adaptation 


nce the urgent need to unravel the 


messages through inter- 


onflicts in existing physical concepts 
ot affected the 


h as behaviour has significantly 
Our progress, There should be a “break away 
from suc 


trictions, Continuing environmental 
at evolving new 
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Biology as a Component of 
Environmental Education 


J.S. Rathore 


ENVIRONMENT is no longer interpreted in terms of abiotic 
component only. Environment is à horizon sweeping word 


and represents the totality of social, biological and physico- 
ively, that compose 


chemical factors, individually or collect 

the natural and man-made surroundings. Rasul (1979) has 
classified environment into four basic components—(i) Phy- 
sical: Water, Air and Land (ii) Biological: Aquatic and 
Terrestrial flora and fauna (iii) Human uses: Agriculture, 
Industries, Residential, Forestry, Transportation, Water sup- 
ply, Navigation, Hydropower, and Recreation (iv) Human 
‘values: Traditional life style, religious status, archaeolo- 
Bical, economic base, community structure, education, pub- 


lic health, tourism and population character. The term en- 
Vironment, theretore, can cover the whole spectrum of 
‘Science and humanities. Such a mosaic cannot give any 
structural and functional insight into the working of environ- 
mental systems. Our interest in the study of environment is 
not merely for a detailed identification of the various com- 
ponents. We are deeply interested in their jnter-relations and 
inter-actions. The target aim is to achieve manipulative 
skills so that the community of man and the biosphere can be 
‘managed effectively. There is a kind of biology; the Environ- 
mental Biology, which studies the structure and functions of 
environmental systems. Other disciplines study the environ- 


mental components in isolation but the Environmental Bio- 
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logy explores the inter- 


j or 
action zone of these components. F 
any convergent and fru 


itful thinking in the area of environ- 


chemistry, environmental 


à l 
and evolution, biological and systema 


statistics, popula 


) e 
mental education programme. The cor 
discipline, however, w 


ill always be the Environmental Bio- 
logy. 


. Teaching and research in biology have beeomeitopiprio re: 
ties for many Countries in the Western World. Exciting dis- 
Coveries at the bio-molecular level and the integrated aP- 
proach to the biological and non-biological components at 
the Population and Community level have transformed 
iology into One of the most dynamic and creative systems of 
of Noble tt This fact js amply supported by the wane 
Ades epr pi collected by the biological sciences dur 


Scades, Against Such a spectacular develop- 
ment of biologica] Scienc 5 


: L T 
; : esin the Westrn countries, India 
biology is finding ; d 

B it ver (S deep oie 
obsessions, Y hard to come out of its p 


: n Science & Culture identifies some of the 
asic drawbacks 9f Indi i 


: f 
: tan biology, These are, (i) absence 0 
= meaningful e Sory biology course at the school 
evel, (ii) Continuity o Old descriptive bias in most of oun 
biology syllabi (ii) lack of adequate emphasis on experi- 
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telligent brain and (iv) abse- 


mental aspects appealing to an in 
ds a syllabus oriented to- 


nce of a pragmatic approach towar 
the solution of national problems. 


ational conference by the UGC: 


in collaboration with the National Council of Science Educa- 
tion & National Science Foundation of U.S.A. in Bangalore: 
in June 1971, should have triggered a chain of curricular re- 
forms in the university level biology in India. This confer- 
ence made some very useful suggestions like (i) modification. 
of B. Sc. programme so as to become a broad-based general 
purpose science degree incorporating a good deal of meaning- 
ful biology (ii) integration of botany and zoology depart- 
ments in order to teach biology in an integrated manner and 
(iii) achievement of some sort of symbiosis between basic and 


applied biological research in order to get immediate and 
ence identified Environmental 


distant benefits. The confer 
Studies as one of the major fields of research in biology 


Which so far remained relative! 


The convention of a bi-n: 


ly neglected. 


A review of the development of Indian biology from 1971 
much has been achieved dur- 


onwards would reveal that not 
ing these years. The Bangalore conference made a strong 
plea to make biological science curricula in colleges and. 


universities responsive to the reasonable expectations of scien- 
- tific seholarship, as well as to those of society and its con- 
cerned members. One of the most important steps suggested 
by this conference was to restructure our most common. 
terminal degree of B. Sc. to prepare citizens to face the pro- 
blems of daily life in such matters of health, nutrition, 
population growth, judicious use of energy resources and. 


conservation of natural resources. 

o biology teaching did. 
C which has been in- 
ments of Bioscience 
rnarayan (1971) called it as the 
He viewed this effort as *breaking 
es between related depart-- 
p of integrated biological 


ated approach t 
rt from the UG 
n of few depart 


Adoption of integr 
find enthusiastic supPo 
strumental in the creatio 
in our universities. Shanka 
beginning of a new era. 
the walls at the appropriate plac 
ments reshlting in the setting U 
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sciences or life Scien 
has happened. The bi 


- Absence of consensus 
Tesistance from traditional 
callous indifference of 
the products of these 
k of inter-action with 
are some of the most important 
in their way to alround Progress. Most of the 
grants from the UGC. € have Sambalpur Universiry award- 
Ing M. Sc, *Plant Stream’ and ‘Animal 
cts identified for traditional 
cology departments. We have Bhopal University 
i "Braduate pools in Senetics microbiology and 
limnology under the umbrella Bioscience department. 
Véry purpose behind 
Dmental biology can 
f integrated approach 
iomolecular levels all 
nctionally. A cell is just a 


Enviro 


nities ang environment, the 


How to integrate 

E ; in a meaningful m: ? What 
"aspects of Plants, ani : ngful manner 

hasis? Ho > mals and microbes deserve special emp- 


Pulations and communi- 
envir: 4 ; 3 i 
integrated System in gat? It possible to quantify this 
c i, Mathematical framework so that one 

Broun 2 vironmental Biology alone can 
Ponent of pns Thus the unified micro-level and 
of any pio, P Vironmentag Biology are essential 
Y Bioscience Syllabus . 
Biolog curri ; 
to the Css ston a niversities are totally indifferent 
r fast Browing Society. Fortunately in 


components 
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India it is not difücult to identify those sections of society 
which are in urgent need of support from Science and Tech- 


nology. 
e rural areas live below the 


A good many people in th 
nd Technology are the tools 


subsistence level." “Science à 
which can improve their life." Indian economy is bound to 
remain primarily agriculture-based for years to come in spite 
of the present pace an industrialization. It is 
pointed out that the environmental, food and energy crisis 
which the world is facing today, can not 

The ultimate answer lies 


short term answers and remedies. 
in the judicious use of our biological resources and environ- 
ment. “Every responsible citizen’, ‘should have some basic 


biology education". Referring to the restructuring of biology 
f biology syllabi. A rural 


courses, it is suggested two types o 

biology stream would include agriculture; social, conservation 
and population biology rather indoor biology so 
commonly taught in iti [n a country like India 
with a fast increasing formal education would 
become increasingly €X e normal resour- 
ces of the country. higher education 
right at their door step: -graduate teaching 


departments in governmen 
in remotely situated rural areas has 8 


under-developed States this has ei 

The type of biology which we are teaching these days needs 
fairly good instrumentational support. This is simply beyond 
the means of these colleges. Rural biology stream can solve 
this problem in an effective manner. 

iology during 


wtn of Indian b 
y is to gear 


The above review oft 
the last decade reveals that ! y 
knowledge-growth 


itself to keep pace wilh the y 
on one hand and th needs f Indian society on the other, 
itself in terms of two pools—a fundamen- 

i The courses in 


it must restructure ! 
tal biology pool and $ : 

the applied biology pool hould take into account the needs 
-of a village community. A general B.Sc. degree with 


-appropriate enviro 
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its own natural limitations ang his 
include restrain and discipline, The 


i iron- 
of our higher Secondary schools should give way to envi 
mental biology, At t 


he apex level, the applied biology VU 
Should train personnel Proficient to tackle the proble 


Concept of life boule 
‘frog’ and ‘pea’ biology 


ces, the Conventional 


more on their Core themes, 
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‘Coastal zone—Environmental 
Studies at post-graduate Level 


A.G.K. Menon 


Introduction 


line of the continents is subject- 


THE zone bordering the coast 
-ed to a variety of environments and also contains a sizable 


percentage of the world’s population. Industrial, residen- 
tial and recreational developments and large urban complexes 
occupy large area of coastal trac the highly developed 


countries. In the near future expansions of many of the 
jes will undoubtedly be concentrated 


under-developed countri 

in coastal zones. With the rapid advances in technology 

-and with increasing population the importance of coastal 

areas will assume major dimensions with respect to energy, 

minerals, transport, food and recreation. Hence there is 
in regard to 


an urgent need for the inclusion of studies 
coastal zone management at the post-graduate level of the 


"Universities in OUT country. 
Coastal zone environment 


When considering the coastline for environmental studies 
it becomes essential to indicate the extensions or boundaries 
of this zone with particular reference to the pollution hazards 
consequent to ased human activities. The exact 
boundaries of t n respect of environmental 
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pollution cannot, however, 


be demarcated. It may not 
coincide with that accepted eit 


her by the geologists or pp 
gtaphers. On the other hand, it is affected by epo 
of pollutants discharged, the geology (rock types and so ai 
velocity of such discharges, velocity of ocean currents a 
other factors such as tides, storms and waves. 


The various environments within 
bays, deltas, Sandy beaches, 
muddy foreshores, salt marshes, 
sand dunes, shingle formations, 


Teclaimed lands, A broad Tange 
by these environments, 


the coastal zone area: 
shingle foreshores. lagoons, 
estuaries, rocky foreshores; 
earth cliffs, rocky cliffs and 
of conditions is represented 
Some of these areas may be in 


However, because of th at 
environments have large amount of nutrients. The nutrien 
supply, from the la. 


shallow water levels 


n large quantities in 


d barrier islands and 
ncient deltaic sed 


TVOirs fo: 


Coastal Zones of India 


The coastal zone of India lies withi 
of the Seven states - 


Tamil Nadu on t 
Maharashtra and 


n the reorganisation 
est Bengal Andhra Pradesh and 
he east and south and Kerala Karnatak, 


Gujrat on the south and west. In addition 
there are four territories Andaman and Nicobar islands, 


Goa, Daman and Diu, Lakshadweep and Pondicherry. 
Together they constitude a Coastline of 5680 km and an 


area of 3,85.000 sq. km, of off-shore where the water depth 
is within 200 metres. 
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Legally, the land abutting the sea is under the jurisdiction 
of the state governments whereas the waters upto a distance 


12 km from the land are the territorical waters. India also 


has the right of a 100 km area for exclusive fishing. Further 
with the implementation of the 200 nautical miles Exclusive 
Economic Zone (EEZ) by the Maritime zone Act of January 
15, 1977, India gets the exclusive right of exploring and ex- 
ploiting its living and non-living recources within this area. 


Developmental activities 


Hydrocarbon exploration: 


India has extensive areas of sedimentation in the West 
Indian Ocean which are considered as potentially rich oil 
sources. The oil and Natural Gas Commission has carried 
out surveys in the Gulf of Cambay, Gulf of Kutch, Coro- 
mandal Coast, the Krishna and the Godavari deltas and the 
Sundarbans and have discovered eighteen structural features 
which are considered geologically favourable for oil explora- 
tion. India's first offshore oil exploration Was at Aliabett off 
Cambay. Bombay high which is under exploration and 


exploitation is located à 
Explorations are also in pro. 
inshore namely the Cauvery t 


river basins. It is possible all t c 
wide areas of continental shelf will soon come under the oil 


exploration. A potential oil well must have on the shore a 
large complex of supporting anciliary facilities. The oil 
pipes to carry crude oil to the onshore facilities will have to 
be laid and the spill containment system developed. The 
impact of all these would naturally be felt on the coastal zone 
and the general ecological niches and spawning areas of 
fishes and other organisms bound to be seriously affected. 


gress 
he Godavari and the Hooghly 


he other river mouths and 


Mining: 
The extraction of mineral resources of the sea bottom is 
us attention of the Government of 


at present receiving serio t 
India eventhough no major deposit has yet been reported as 
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oad "the 
a result of the priliminary Surveys. When mining orth 


Seabed is started. its impact on the coastal zone eventhough 
unpredictable would naturally be tremendous, 


Nuclear and thermal plants: 


is 
Setting up nuclear and thermal plants near the D 
another source of. coastal environmental hazard. The Ka I i 
kam nuclear energy plant situated south of Madras is fa 


Stage of exploiting the living 
es Exclusive Economic Zone. 


n of our fishery will naturally necessitate 
development of onshore facilities for Processing in a big way 
thereby creating a Congestion 


and possible rivalry with other 
shipping and the oil industry. 


Coastal aquaculture; 


. Another industry where interest with oil and shipping 
industry wil] Clash js Coastal acquaculture. The expanding 
demand and high prices of Prawns Prevailing in the foreign 
markets to-day have alread industrialists in our 
country to start fis 


h farms along the Coastal zone especially 
near the estuaries, creeks ang lagoons, 


Deep water Ports: 
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handle container cargo and other large tonnage ships. This 
PM envisage increase in small craft traffic, onshore supply 
acilities and housing and other complexes for personnel. 


Dumping: 


ited dumping in our off-shore 
osal of any type of waste includ- 
tal waters. India will have to 
f waste disposal and control 
into the sea and maintain 
tional dumping in our 


At present there is lim 
Waters. Dumping is the disp 
Id nuclear waste in the coas 
seriously consider the problem o 
the disposal of domestic waste 
Strict security measures against interna 


waters. 


Marine Parks: 
s so far has been given to 
the problems of conservation of marine environments of our 
‘coastline. There is an urgent need for the establishment of 
marine parks and reserves in suitable areas for scientific 
research, recreation and tourism develo Sand dunes, 
‘Coral reefs. estuaries, mangroves, Sea grass beds, beaches 
and other such coastal hobitats play 
not only in keeping the ecological bal 


the adjacent sea but prevent large 
coastline. It is therefore essential that repres 


of the ecosystems are protected through esta 
"marine parks and reserves. 


Practically no consideration ha: 


blishment of 


Management Regulations 


Investigations mainly of à geological and engineering 
nature, are to be intensified along the Indian coast to locate 
‘the oil and mineral resources: The extraction of oil and 
mineral should then be properly regulated through proper 


legislation with regard to the grant of leases and measures 
to be followed for environmental protection. This envisages 
a thorough environmental impact study on the part of the 
industry and an act requiring such a precautionary/preventive 
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Safety measures ma 


y be formulated by the Government to 
enable it to issue th 


© necessary licenses. 


= le 
With regard to management regulation of renewab| 
resources such 


as fishery, Regional Management ud 
Councils wil] ha than individual Et 
l be better that the coastal states take t 


The coastal zone 
importance. 


Conclusion 

The present day science education in Indian Universities 
Concerns itself Mainly with Subjects like Physics, Chemistry 
Sciences, hgineering and life sciences 
“partments of their own, It js high time we 
traditional departments to 
Diversity in India a separate department 
of environmenta] Science to impart education and conduct 
research in areas of nai resources and environmental 

problems, 


Mathematics, Social 
with Separate q 


alls of the 


75 


like minerals and oil brings about a number of problems of 
environmental pollution and degradation. Our Universities 
should develop curricula for post-graduate studies on man's 
impact on his environment especially the coastal zone envi- 
ronment which is the nursery for all the living recources of 


the sea. 
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Environmental Education in 
Universities 


M.V. Pylee 


THE phenomenal growth of science and technology has not: 
been an unmixed blessing. The developed countries whose- 
Standards of life and extent of progress have been measured 
on the basis of their achievements in the field of industrialisa- 
tion are now much concerned by the evil consequences of 


such development. Such consequencs have already had their 
al, cultural and health aspects of 


Serious impact on the soci 
these societies. Among these perhaps the most serious is re- 
lated to the environmental aspects. 


ad indeed brought about an eco- 
revolution in several nations, espe- 
last three centuries. But at the 


same time the incalculable harm it was bringing about to the 
environment as a whole and the damage that it was doing to 


the life of the community at large and even to our planet 


earth as a whole, has not been noticed or its seriousness pro- 
geable people like scientists- 


perly understood even by knowled 

and technologists until recently. It is only during the last 

one decade or two, this problem has been attracting wides- 

pread attention. The tragedy is that when developed countries 

face the problem after having achieved great strides in in- 
in the underdeveloped. 


dustrialisation and modernisation, 
Countries they face it even before they have made a reasona-- 


Industrial revolution h 
nomic, social and cultural 
cially of the West, during the 
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i ialisati odernisa- 
ble measure of progress in industrialisation and m 
‘ole 
tion. 


ironment 
The United Nations Conference on ae Reni 
in Stockholm in 1972 marks perhaps the firs MEC. 
ae. to grapple with the problem of Environm er. 
SED followed by the International Workshop e TENOS 
mental Education held in Belgrade in 1975. FE S of 
formulated the guiding principles to achieve the o J s aientál 
the Stockholm Conference. In 1977 an Inter s Tbilisi, 
Conference on Environmental Education was ARM A 
capital of the Georgian Republic of the USSR. 1H IUNES cO 
nce which was held under the Joint auspices of the LEE 
and UNEP followed closely in the foot steps of the 


far 
Workshop was indeed the most Significant land mu S 
in formulating the objectives of environmental e 
especially at the university level, 


4 3. earch, 
Considering that Universities—as centres for res 
teaching, and trainin 


T r 

? ^ : es fo 

—t0 review the present Potential of the cant pas 
conducting research, especially fundamental res 
concerning environmental education; 

—to encourage acceptance 
ject-or 


A ub- 
Of the fact that, besides S 
nted environmen 


:eeinlinaf 
tal eudcation, interdiseipli nr 
treatment of the basic problems of the relations 


z for 
between People and their environment is necessary 
Students in al] fields 


ical 
> Dot only natural and Hom 
Sciences but also Social sciences and arts, p Kem 
relationships between nature, technology and so 
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mark and determine the development of a society; 


—to develop different teaching aids and text books on the 
theoretical bases of environmental protection for all 
special flelds to be written by leading scientists as soon 
as possible; 


—to develop close cooperation between different univer- 
sity institutions (departments, faculties, etc.) with speci- 
fic objective of training experts in environmental educa- 


tion; 
—such cooperation might aseume different forms in line 
with the structure of university education in each cou- 
ntry but should combine contributions from physics, 
chemistry, biology, ecology, geography, socio-economic 
studies, ethics, educational sciences and aesthetic 


education etc." 


It is with this background in view that the university of 
Cochin perceives the need for a school of Environmental 
studies. With its special emphasis on Science and Technology, 
Industry and Commerce, the University has to make its 
contribution to the economic development of the State 
through science, technology and management. In the same 
context, it also envisages tO contribute to the balanced use 
of science and technology not only to solve the problems 


of environmental deterioration where they have already ap- 


peared but also to design appropriate preventive measures 


during the course of development activities. 


Aims and objectives of the School of Environmental 
Studies 


The objective of the School of Environmental Studies is 
to develop a general awareness regarding the environmental 
problems and to educate the administration, industries and 

onmental protection and manage- 


public the principles of envir | 
ment on the one harid and to create a group of specialists in 
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i i ental: 
different areas of environmental study such as ge 
Sciences, environmental law and environmental manag 


; a E w- 
On the other. In ordor to realise these objectives the follo 
ing activities are proposed: 


l. To organise and S 
different disciplines 
as specific problems 


in 
upport research programmes “i 
relating to the envionment as W 
Pertaining to the environment 


enefit of the industry, com- 
merce and the government, 


ah TO disseminate in 
ters; by way of ext 
Posia| workshops, 


formation on environmental mat- 


ension programmes; seminars/sym- 
Publications, etc. 


To conduct courses 
Postgraduate certifi 
as research degree, 


of study leading to the award oi 
cate, diploma and degree as we 


esigni Y Programme of 
disciplines Such as Physics, ch 
Medicine, management, et 


Vant to the Study of any eny 


The Public Health Engineering Research Institute presen- 
tly redesignated as National Environmental Engineering. 
Research Institute (NEERI) With headquarters at Nagpur 
with its Zonal centres Spread over the country has been 
organised in its Present form tackling environmental pro- 
blems of which Cochin has zonal centre, However, NEERI. 
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does not offer any regular academic programme. It is concern- 
ed more with research, field work and collection of data re- 
garding environmental pollution and finding practical solutions 
to such problems. A close collaboration with this Centre in 
Cochin is planned for developing the School of Environ- 
mental Studies in the University. 


of the School of Environmental 


Proposed activities 
Studies 


The School of Enviromental Studies envisages the handl- 
ing of different basic disciplines, the transdisciplinary activity 
of which is expected to converge on a central theme, namely, 
management and protection of the environment. Consider- 
ing the multidisciplinary nature of the programme in the 
School, the Task Force felt that a separate Faculty of 
Environmental Studies should be created in university. Under 
the Faculty of Environmental Studies, the following academic 


programmes are to be offered. 


Teaching programme 


d for the teaching programmes 


direct relevance to the environ- 
rogramme is planned to be 
certificate course; à 


The curriculum formulate 
may cover topics which have 
mental problems. The teaching P 


offered in three forms; a postgraduate 
postgraduate diploma co urse or a post-graduate degree course 


based on the depth of study. Provision for multistage entry 
to different courses could be made for the benefit „of the par- 
ticipants. The admission to each coursc is restricted by a 
well defined system of entrance tests. The teaching program- 


me may be offered either asa one semester full time one or 
ime certificate course, à two semester 


a two semester part tl 

full time or four semester part time diploma course or 2 four 
semester full time or six semester part time degree course. 
Weightage will be given to those who have successfull under- 
gone the certificate Or diploma courses for admission to the 


degree course. 
The Task Force was of the opinion that to begin with 
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only part-time teaching programme need be taken up. the 
admissions being open to persons possessing a degree either 
in engineering, medicine, agriculture or veterinary science OF 
a postgraduate degree in any of the science subjects working 
preferably in Public Health Engineering Department, Greater 
Cochin Development Authority, City Improvement and 
Town Planning Trusts, Agriculture and Animal Husbandary 
Departments, Industrial Concerns, Factories, Local Bodies, 
University and College teaching Departments and the like. 
The number of academic years spent successfully for univer- 
sity education is taken as one of the criteria for equating 
postgraduates in science subjects with graduates in engineer- 
ing, medicine, etc. This approach of admitting employed 
persons to different courses in Environmental Studies is ex- 
pected to create a demand for trained environmentalists in 
various organisations at different levels, Having thus prepar- 
ed the ground for the position of environmentalists at diffe- 
rent organisational levels, the School might start offering 
teaching programmes on full time basis for the benefit of 
fresh candidates whose job potential is expected to be bright 
The move for a Central Legislation towards the maa 


of environment may ably supplement the demand for trained 
environmentalists. 


In additoin to these courses, short term courses leading t 
the award of certificate or diploma on specific topi eai ». o 
Industrial medicine, occupational hygiene are en such as 
offered as and when required. also to be 


Research programme 


Simultaneous with the teaching programmes, emphasis 
should be dcs ES research projects as well. e Ui 1 
sity expect HUE SUpport for such projects fr om funding 
agencies Su ad the University Grants Commission, Coun i 
of Scientific and Indussual Research, Indian Council of A "1 
culture Research, Sale nce and Technology Department of Fie 
Government of India, the concerned Departments of the 
State and Central Governments, WHO, UNIDO, nis on te 
other International agencies. 
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Indivi 
a mun Aal rran workers are to be encouraged to work 
SA ot Mi tica which may ultimately lead to the 
aang ae rs a D. Sc degree. When compared to other 
Timber of ESOS niversity of Cochin provides only a small 
QT ARE RES. The Task Force has recommended | 
ie ee a MAD ip amount be enhanced and their number 
To start with o attract competent research workers. However, 
fellowshi our proposal is to institute four university junior 
Ips and a senior fellowship under the faculty of 


Environmental Sludies. 


Co f i 
ORE ep o research programmes in the following 
ave also been identified. 


water and land in and 


I. Environmental impact of ait, 
factory at Velloor, 


around the Hindustan Newsprint 
Udyogamandal area where a number of chemical 
factories are located, Ambalamedu area (FACT 
Cochin Division), Sewage treatment plant in Greater 
Cochin Area, Cochin Shipyard, Mavoor Rayons, 
Calicut, Titanium products.Trivandrnm, Fish cann- 


ing centres, retting grounds etc. 


he Kuttanadu region con- 


IL Environmental changes int 
icn of Thannermukhom 


sequent on the construct 
Bund 
HI. Problems created by aquatic weeds and their con- 
trol 


and refuse of waste products from Agri- 


IV. Recovery { 
ticulture and Animal Husbandary pro- 


culture, Hor 
jects. 
Extension programme 
The basic objective of the extension programme is th 
dissemination’ or tie awareness about the environmental : 
blems ano UP edd Gi the knowledge about the MR 
mental pollution and their solutions, assessment of ees 
ur. 
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resources and their judiciou 
etc. For this, seminars, s 
organised at different leve 
industries etc) from ti 


s utilisation, civic responsibilities 
ymposia or workshops are to is 
Is (urban, rural, district, differen 
me to time. Such seminars etc. 


wed by research Projects to study 
blems confronting a Particular area 
programmes concerning environm 
tection and conservation may also b 


in depth the specific D 
of industry. Audio-visua 
ental deterioration, Pro 
€ taken up for publicity. 
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piriona Education at 
ost Graduate and Higher Level 


P.V. Bhiravamurty 


Introduction 


AS A RESULT of man’s interaction with nature on à large 
Scale, the nature's balance have been upset and environmen- 


tal decadence occurred in most parts of the world. It could 
be either a result of improper and unsci 
of natural resources or due to environment 


has posed a serious problem to the very € 
a this planet earth, threatening not 


plant and animal life ox 

only the quality of man’s life but also his very survival. For 

the foreseable future, among the most significant areas of 
hole world, will be 


continuing concern in India, as in the w. 
man’s relationship to his environments—human and physical. 


Central to this concern is the need, not only to increase our 
awareness and understanding of those environments and 
man’s impact upon them, but also to find more effective ways 

Fora better management and conser- 


of managing them. 
stand and analyse the problem from 


vation We need to under: 
micro tO macro environments. It is now essential, therefore 
> 


environment and its manageme 

, ' D ; nt 

discipline itself. To achieve this goal, PUDE 
the need of the day and it should be designed 


education is 
to develop Pro 


standing and dealing with the environments in which th 
e 
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people live and with the purpose to discover, assemble, 
integrate and disseminate knowledge towards resolution jor 
environmental problems for the enhancement of human life 
anda more livable future for us all. For fullfilling these 
objectives a programme of interdisciplinary studies in an 
integrated fashion, bringing together the disciplines of biolo- 
gical, physical and social sciences, has to be established not 
only at the University level but also at the primary and the 
high school levels. 


Course Content 


The aim of the Environmental Science programme is to 
equip students of widely differing backgrounds, the oppor- 
tunity of widening their knowledge of environmental 
problems, to identify the same and to arrive at more effec- 
tive ways of solving them. The course content has to be 
based on the major environmental Systems such as atmos- 
phere (meteorology), lithosphere (geology), hydrosphere 
(hydrology), biosphere (ecology), the interactions between 
these systems (biometerology and soil science) and the aspects 
of management, manipulation and the alterations of these 
systems by man (eg. planning, conservation, water resources 
studies). 


For a meaningful training of the students in various 
aspects of the environment a full time 3-year M.Sc. (Tech.) 
Degree course is to be started. 


The duration of the course will be Spread over three 
years and each year will have two semesters, In each 
semester a student can take 4 or 5 courses at least in the 
first tWO Or three semesters. Taking of 5 courses Per semester 
is a meaningful one so that the students admitted with 
p rent backgrounds can finish the orientation courses 
difie this period, such as biology for non-biology Students 
quu ysical sciences/ Mathematics for biology students. This 
and p ]p Solving the problem of teaching biology to non- 
y» a students and mathematics for biology Students, 
biolo 


iff. 
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i A! the end of each semester the students should be 

S: ssed in theory, practical/field work and viva-voce by way 
marking or grading system. 

ion topic is to be chosen by the 


f the third year (i.e. 5th semester). 
work on the problem in greater 
lising his time both in the library 


of the data. 


Project work/dissertat 
student at the beginning © 
This will enable him to 
detail for full one year uti 
and field for the collection 
y the students at the 
the choice depends 
umber of Electives 


o be chosen b 
However 
d the n 


Elective courses are t 
beginning of the 6th semester. 
upon the number of students an 
offerred. 
ch a single course 
ing can be done by all 
tudents can be assigned 


during a semester. Stu 
he problems 


the staff members. One °F more S 
to a staff member. This will be use 
(academic/personal) confronting t . It is better 
that the staff. teachning various courses of M. Sc. (Tech.) 
d to the department of 


should be appointed and attache 
but not to the parent departments. 


Environmental Sciences 
ining methods 


and exam 
tive Boards 


The course content, teachning 
d by the respec 


have to be discussed and formulate 


of studies. 
ee asa whole, and 


methods are to be 
lecture session 
d individual 


f the degr 
of each course, f teaching 
employed. These shoul formal 
to discussion groups 

projects. By these, it wil 
of the students and for à fai 


seminars, 
ll be possible t 
r assessment. 


In the lectures audiovisual aids, such as slides, films, 
peu video tapes are to be USC Each course may have 
Se uER oF 4 week and 3 hours fot practical or field work. 
URS HOLE or2 hours involving one or more staff mem- 

organised. One or more students will give an 
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introductory talk followed by discussion in which both staff 
and students participate. These seminars will be useful for 
interdisciplinary or multi-disciplinary topics. Tutorials of 
one hour duration can be taken up by the lecturer who 
teaches the course. Students may be taken up by the lectu- 
rer who teaches the course. Students may be asked to write 
essays which will be marked by the teacher. This will help 
in discussion, to develop literary talent and clarity of thought. 
Exchange of students and faculty are to be made possible 
with other institutions. The student should have a sufficient 
background in the field of study to be taken up by him at 
the host institute. Exchange programmes of teachers to other 
Universites in India and other countries where work on 
Environmental problems is activily Boing on, for a period of 
six months to one year will be essential to acquaint with 
modern trends. 


Professionals have to be brought from other institutions 
to provide lectures or seminars. Outside Participation 
provides a chance for closer contacts and fruitful discussions 
on the problems. 


Library and Text Books 


Adequate library with appropriate literature, Proper text 
books, laboratory manuals and journals etc, should be made 
available. Writing up of text books and laboratory manuals 
suitable for our needs should be encouraged and developed. 


Assessment 


The basic aim of the course is to judge a w 
of different attainments and abilities of a gt 
traditional systems. Students are to be assess 
percent internal valuation (continuous evaluation) and 70 
percent internal and external valuation. Interna} assessment 
lessen the examination tensions and will benefit the consis- 
tent and industrious student who may not work Well under 


time stress. 


ider spectrum 
udent than by 
ed by about 30 
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Research 


All members of the teaching staff rhould be actively 


engaged in research. The laboratories are to be well equip- 
hic 


din. this purpose with facilities such as photograp 
S ER ent, constant temperature and cold rooms, green- 
rn nm animal house, aquaria for fresh and sea Waters, 
S olled environmental plant animal growth cabinets, 

otor vehicles for field trips. soil core samplers, air and 
water pollution monitoring equipment, computer etc. Efforts 
should be made to buildup coordinated multidisciplinary 
Tesearch teams and problems should be relevant to local 
environments and such problems as air, water and soil 
pollution, marine and terrestrial ecosystemsand their manage- 


ment, wild life, range, grassland and water shed management, 
ment, urban and rural deve- 


agriculture and land-use manage 

lopment (planning). A three year Ph.D. programme or one/ 
two year M. Phil programme should be oriented. 

as well as study 
The University 
Department of 
Authorities 


Adequate funds are essential for research 


jnterdisciplinary natures. 
Industrial Organisations, 
Urban Development 


Programmes of 
"Grants Commission, 
Science and Technology; 
Should support these programmes. 
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Environmental Studies— 
in Indian University 


Shridhar C. Gupta 


Introduction 

THE BASIC need for conducting studies in the environ- 
mental sciences cannot be overemphasized. The subject 
itself is very wide as can be seen from the definition given 
in the report of the National Science Board of the National 
Science Foundation, U.S.A. It states that this subject 
covers “the study of all systems of air, land, water, energy» 
and life that surround man: Tt includes all sciences directed 


to the system-level of understanding of the environment, 
pon Suc isciplines as meteorology, 


geophysics, oceanography, and ecology, and utilizing to the 
hniques developed in such fields as 

physics, chemistry; biology; mathematics and engineering... 
Environmental system he complex processes that 
must be mastered in the SO i such human problems as 
the maintenance of renewable resources (water, timber, fish), 
the conservation of non-renewable resources (fuels, metals, 
species), reducing the effects of natural disasters (earthquakes, 
tornadoes, floods), alleviating chronicdamage (erosion, drou ght, 
subsidence), abating pollution Man (smoke, pesticides, 
] pollution (allergents; volcanic 


Bu ge), and coping with natura 
st, electromagnetic noise.)" AS emphasized by Strahler and 


02 


any single institution to 
underfake studies which would include all the aspects 


Covered by this definition. The objectives of the Indian 


A completely natural environment cannot be expected 


to be present in a highly populated country like India, Over 
the centuries it has i 


Vities of man. The changes have been e 


specially rapid with 
the industrialisation of the nation 


and movement of the 


are given below: 


(a) Effective harnessing and utilisation of energy. 
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(b) Development of local materials for rural industry. 


(c) Bio-medical awareness and solutions of health 


problems. 


(d) Improvement and understanding of environmental 
conditions and eco-system, and finally, 


(e) Adoption of modern techniques for *distance teach- 


ing to disseminate scientific information and 
knowledge connected with allthe above mentioned. 
facts, in the language that the rural population 


understands. 


Programmes under the School of Environmental Studies 


ch programme in environmental: 


A coordinated  resear 
e following objectives: 


studies is proposed with th 


s parameters constituting 


(i) Evaluation of the variou 
ds of western Maharashtra 


the eco-system in the uplan 


mediate atten- 


(ii) Identification of problems requiring im 
tion, especially those relevant to day-to-day needs. 
f cheap techno-system 


d' fabrication © 
toring and improving. 


(iii) Development an f 
which could be used for moni 
the eco-system. 

Four areas representing different geographic and econo- 
mic setting have been chosen for pilot studies. These are: 
(i) The Poona Metropolitan area. 
Gi) The area around Mulshi, south west of Poona, 
(iii) The Shivgang? basin south of Poona, and 
d area to the southeast of 


(iv) The drought-prone Saw? 


Poona. 


94 


Investigations 


Pertaining to the following projects will be 
undertaken in the 


above-mentioned pilot areas: 


(i) Study of the geo 


graphical and geological parameters 
in the eco-system 


Gi) Evaluation of the bio-system with special reference 
to the botanical pollutants. 


(iii) Study of water balance and water management 


(iv) Study of the impact of Changing eco-system on 
Socio-economic Structure 
(V) Development of 


anti-pollutants 
devices. 


and conservation 


(vi) Development of Optica, 


land electronic systems for 
monitoring the €co-syst 


em, 


à pre-requisite for identification of problems 
and remedial measures, The j 


1 ‘vestigations to be undertaken, 
therefore, include: E b 


climatic ang} sisof the sample areas 
selected for Study: LA E 


Slope characteristic of the 
Tesources will h 
Planning of re 


l es, the tempera- 
Wind velocities and relative humidity 


ii) 


(iii) 


(iv) 
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will be studied at micro level associated with the 
different geomorphic conditions. Considerable 
amount of data collection in the field from a number 
of weather stations to be located in the sample area 
will be necessary and the work will be essentially 
carried out by geographers and climatologists. 


icultural patterns and industrial 
lanning the future developments 
all industrial sector in the rural 
of spatial distribution of the 


present land use and its correlation with the varia- 
tions in the geographical conditions is essential. A 
detailed study of land use with regard to agriculture, 
forestry and other types of primary uses as well as 
the consequent secondary uses of land will be under- 
taken in this programme. The details of this phase 
will be worked out by agronomist, botanist and 


geographers associated with the school. 


Study of land use agr 
development: For p 
in agricultural and sm 
areas, an appreciation 


Geological mapping and geohydrological investiga- 
tions: An intensive study of the variations in geologi- 
cal and geohydrological conditions in the sample area 
will be necessary for understanding the morphometric 
variations as well as the variations in soils. This part 


ofthe programme will be mainly carried out bY 


geologists and histicated 


using SOP! 
modern equipm und water prospecting, 
bringing out clear 


ly the variations in water table and 
spatial variations 


ality for the supply 
of well-water for vario 


tems and edaphic conditions: In 
stems and soils in 
tion of the land, evaluation of the 

jous species and the 


f soil will be undertaken. 


Surveys of the bio-sys 
view of the significance of bio-Sy 
the effective utiliza 
potential for the 
variations iD PF 
The approach 

based on econo i 
types of plant life, 


jcal studies of various 


animal life and micro-organisms. 
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Variations in soil conditions at micro level will be 
Studied with reference to their impact on the variation 
in land use. This part of the study will be useful in 
identifying the suitable Species with an emphasis on 
certain types which are generally considered as envy 
Tonmental hazards, but may have a considerable 
potential to become a resource for development, such 
as water hycinth, algae and organic waste from 
agriculture. This programme will be developed and 


undertaken bya team of botanists, zoologists, and 
soil scientists. 


(V) Analysis of air, water and soil pollution: The eus 
of air, wind and Soil pollution arising out of t d 
application of modern technology will be studie 


under this programme. The emphasis here will be 
on the water an 


facilities and Causes a number of diseases. The soil 
pollution is related to the Use of fertilizers as well as 
to the ] i 


These studies will be based largely on field work and will 
be aimed at evaluating the factors Tesponsible for the slow 
rate of rural development. These programmes can lead toa 
Proper understanding of aereal variance in the potential for 
growth and for devising remedial measures in this regard. 


The large scale Occurrence of bio-pollutants like water- 


hyci i 

en in western Maharashtra p 

= iate investigations are necessa 
grammes included will be: 


(i) Identification of the bio 
tions in their occurence in 
will be based on collectio 
will be directed at the identification 
bio-pollutant. A conside 
analysis will be done 
pollutions in different par 
will involve zoologists, micro-biolc 
experts in medicine contributing to 
of the entire programme. 

Gi) Search for measures 1° contro 

the use of such pollutant. 

mainly carried out in laboratories 2 

tion of the pollutants and a study © 

tion in the level of pollution int 


be made to develoP 
tion of some of the pollut 


this scheme. This 
boration with oth 
School of Materia 
analysis and the i 
provide a basis 
niques in the area. 


Rapid industrialisation» 
in 8 ricultural patterns, 


mut changes 1n i 
Rapes! readies from deforestation etc 


ance the water balance, 
rought-prone areas, like the Saswad area chose 
therefore, ™ 


studies, very critical. It is, 


oses a seriou 
ry in this regard. The 


-pollutants and th 
the sample ar 


rable amount 0 
for estimating 

ts of the sample 
gists, C 


s; This program 


he region. 


conditi 


ecessary to not O 
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s problem and 


e spatial varia- 
eas; This study 
in the field and 
ofthe significant 
f laboratory 
the level of 

area. This 
hemists and 
the development 


1, irradicate Or to find 


me will be 
fter the identifica- 
f the spatial varia- 
Efforts will 
effective utilisa- 


techniques for 
ants especially for the 


t. Simil 


improvement of 
] and/or erradication vill 
n results from (i) 


arly, techniques 
also be 


for the use of 
de under 


have adversely 
ons in some 
n for model 
nly 


(a) Morphometric anal 


ysis. of the drainage basines; and 
calculation of amou 


nts of infiltration and run-off. 
(b) Field Studies leadi 


estimation. of ground-water 
Tesources, 


(c) Survey and selection of suitable Sites for wells. (both 
bore and dug wells) 


and small scale civil engineering 
Works like percolation tanks, bunds and earthen 
dams. 


(d) Calculation. of total 


and industry, and framing of water management 
policy. 


he » Moral and Socia 
liminary results © Projects cove: 
Energy Studies, the School of Mi 
for Bio-Medical Studies are ay, 
useful in devel, 8 the scheme 
tion regardin © existing c, 
ment and for Sveloping an 
Management anq Proper utiliza; 


l Sciences, after pre- 
red by the School of 
aterials Science, and School 
ailable. These studies will be 
for diffusion of the informa- 
Onditions of physical environ- 
awareness of the need for 
tion of the ecosystem, The 


Opin; 
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Sut aeu, of the remedial measures by the population in the 
TO n will be related to the social-economic conditions 
ERE Hu eng hence, proper methods of communications 
eye e developed in collaboration with the School 
PE oe The details of this scheme will be 
ir u n ter the social scientists provide the information 
Peas the impact of changing eco-system in the socio- 
ic structure of the region. 


Within the overall scheme outlined above the following 
eae involving environmental studies has been initiated 
uring the current (1979-80) academic year. 


A study of pollution in the Pune Metropolitan Area-Phase 1 


Study of Water pollution: Rapid industrialization in the 
ive deterioration in the 


Pune region has resulted in mass 
«quality of water-surface and underground-available for 


human consumption. It is absolutely essential that we expedi- 
tiously assess not only the nature and extent of pollution but 
also devise remedial measures to overcome this pollution. 
With this objective in view, the following programme involv- 
ing a study of water pollution in the Poona Metropolitan 


area has been undertaken. 

G) Geological (including Geohydrogical) and Geomor- 
phological mapping ° the area to assertain the 
characteristics of the pedrock, particularly their 
water transmissibility. 


(ii) Systematic sampling 
stations in Te 
trial effluents an 
thought to be relatively unpolluted. 

water for various physical, chemical and 


(iii Analyses of 
ameters. 


microbiological par 
Qv) Identification and quantitative assessment of various 


types of toxic elements 
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(v) „Demarcation of areas of high pollution, and 
(vi) Devising of suitable remedial measures. 


The project is being undertaken jointly by the staff 
members of the Departments of Geography, um 
Chemistry, Physics, Botany, Zoology and Microbiology. Som 


students of M, Phil. of these Departments are also associated- 
With the project, 
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A Futuristic Outlook on the 
Environmental Education in 


Our Universities 


A.R. Zafar 


n the shortcomings of the 


attention O 
training and re- 


ronmental education, 
d universities. 


THE PAPER focusses 
_Present pattern of envi 
search in our colleges an 
problem of 


However simple it 
nt is too challenging to 


DIES or environmental m 
e tackled by an individual. 
team of researchers could produce tangible results. Not that 


this is a novel idea still awaiting trial in ou 
have been made in the recent past to OF 
s of technology throu; 


research in several field 
SIR and other competan 


laboratories set up bY 
What has been achieved in this complica 


me to assess but one is certain that it ha 
about an interaction e universities and these labo- 


ratories. Probably the either with the individuals, 
Rein the research lab nor with the universities, 
but with the entire setup- Since our primary Concer? Scie 
moment is education, Jet us discuss the pattern of university 
education in this context. 


between th 
faultlies n 


The present system of our university education is basically 
we teach a subject for subject's sake. 


discipline-oriented 1.6» 
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increasing unemployment, 
We are drifting towards an education which could at the best 
t to evolve a system which 
n and conducts problem- 
cational pattern is designed 


ed work and cooperative disser- 
cessarily mean the abolition of 
work and individual rewards, 
xist. 


With a slight deviation the idea of problem-oriented 
education could also be extended to the teaching of specia- 


lised courses at Post-graduate level. The present day practice 
of offering an ady. 


ance course with the help of specialists 
attached to the faculty ig rather outdated. It dulls the students 
a the teachers both, It gives rise to isolated thinking and 
Paitin ge © Scope of training because the : pur 
the limited m requently, are to be framed keeping ae 
andthe me er of specialists on faculty staff on one qu 
hotel tions of the laboratory facilities on the ot of 
advance ley les should evolve a system where the duo i 
deii falte, Courses involves not only teachers from a *1 
say Aidas 8 but also experts from outside the ii 
ea E Tesearch laboratories, etc, etc. To bring a of 
a universi oo dination in teaching is the internal affair | n 
ee land can be achieved with slight administrativ! 
adjustment, OWever, the involvement of extra-faculty €x- 
ports: Operation of the industries, research laboratories an 
Pertinent government departments will have to be sought. 
Such experts may be given the status of honorary members of 
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the relevent faculty. It should not be difficult to find suitable 
experts agreeing to teach since psychologically every knowle- 
dgeable person has an inner urge to teach and every town in 
India where a university functions is developed enough to 
engage number of experts in various fields of human activity. 
This proposition is neither costly nor novel. Our hospitals 
and medical colleges utilise the services of expert physicians 
and surgeons who are not on their regular staff. Similarly 
prominent lawyers are invited to teach in some of the law 
faculties. If such a pattern is practicable in professional in- 
stitutions it should equally be successful in teaching of arts, 
science and commerce in general and environmental sciences 


in particular. 


A very important function of education is to popu- 
larise the factual information. The environmental 'educators 
have also to bear this responsibility. One need hardly men- 
tion the fact that our rural environment is inherently polluted 
with dust and filth. In this context it is often argued that 
poverty and filth go together. This implies that unless pove- 
tty is removed filth cannot be removed. I beg to say that is 
only half-truth. From environmental view point a clean 
morum road is superior to a filthy cement road; a clean tiled 
hutment to an ill maint crete house; and, an 


ained cement-con 
open-air theatre to a cosy air-conditioned theatre. What, 
therefore, is required is the 


“reorganization of village living 
from environmental view point” prior to or along with its 
economic development. Even the literate populace, leave 
aside the rural masses, jg not conscious of this since, in the last 
thirty years, economic development aspect is SO projected 
that it has overs her aspect of development. 
me and 


hadowed every ot 
Per-capita inco omparisons with the 
dvanced co 


its meticulous C 
technologically a untries has ruled supreme in our 
thinking. It has obliviate 


d the importance of purity of 
environment as a wnole. Not only this, in our anxiety the 
raise agricultural pro! e are distributing pesticides 
enmass, without educating tbe farmer properly onthe health 
hazards of such € viously we are playing with 
their lives and creatin ental problems. Many of 


our villages which nee be cleaned prior to the 


hemicals. Ob 
g environm 


ded only to 
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implementation of economic plans are now exposed to chemi- 
cal pollutants. It is certainly within the domain of universi- 
ties to make the villagers conscious of their right to live in 
hygeinic condition; right to drink purified water; and right to 
eat unadulterated food. 


Mention may also be made here of environmental pro- 
blems which are more grave than those hinted at above and 
require to be studied on a vast scale. The formation of under- 
soil hard pans due to indiscriminate use of heavy tractors, 
water logging and salinity under the stress of intensive irriga- 
tion, denudation of forest for quick economic returns, build- 
ing up of big dams without an eye on the harmful changes in 
local ecology, and, protection of lakes and rivers against 
eutrophication, 


with right now or may be facing’ in near future. Without 


ecosituations. Further, 

ecosituation differ spacewi 
gesintime. Thus the da 
neither applicable to t 
they be profitably utilized to understa: 


nvironmenta] planning. If 
lc gains. 
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Environmental Research and 
Employment of Environmental 


Graduates 


Sarada Kanta Sarma 


irements of living and with 
e Living and to know 
radually encroaching 
ntists empowered 


TO FULFILL the basic 
their indomitable urge for comfortabl 
the unknown thing humap beings are Br 
upon the realm of environment and scie 
with modern scientific tools an! c 

causing serious dent in e. Consequent v 
unsystematic forays i 
beings are boomerang? 5 
have caused a serious concern for NE 
tl i roblems the n 

he earth. To cope with such P has develope d. This 


scien :conmental biology i 
a ee one should be studied through a multi- 


branch of science which 
disciplinary approach, involv 

specially becoming unavoidable in the a8 
ment of sciences. 

With the fast growth of hum UAE o 
other concomitant problems a ies ero 
arc growing to be more acute day by day in the poor as well 
as rich industrial countries. roblems, their nature and 
intensity of course becoming different but, p io um 

rds of inhabitants of all 


«contributing towards the health 
parts of the globe. Some of these problems in the poor 
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countries where population growth rate is tremendously high 
are deforestation, soil erosion, silting of river beds, pollution 
of different nature mainly from the wastes originating from 
human, animal and Plant life and due to lack of necessary 
knowledge of hygienic living. In the rich countries where 
industrialisation has reached the peak and benefit of scien- 
tiic development is Shared by almost each and every body, 
the problems in their environment are of basically the same 
as in the poor countries, like environmental pollution, may it 


be air, water, or soil. But here the main source of pollution 
are the industries or factories, 


But ina developing country like India, today we are going 
to face the environmental Problems of both the poor 


and rich countries, In such a large country where more than 
650, million People live 


; aen) » Moreover their growth rate is fantas- 
tically high in Comparision to the European or other advanced 
countries. «(Nor Body can deny the need for the extra land 
for housing, Cultivation ang for more energy. This obvio- 
usly results in the beginning of the problems mentioned 
above. The Situation is becoming more aggravating due to 
cd of living of she Majority people which is 


To day we are becoming ¢ : 
ons ems 

created by human pe; s cous about the probl 
becoming quite alarmi 
the same time no p ja 

LS Y the Population growth 
which is a natura] Phenomenon, So this is the high Hee for 
us to evolve or formulate Some Pragmatic a roach for the 
peaceful existence of yg 9n the earth. Pp: 


To cope with such Proble 

biology as a subject to be taught prn R aie 
tial. And this should be the duty; Ee much d f 
tes to see that there exist a balanced Har petal gra ee 
systematic, planned and Tegulateq Utilization 3 gem, pa 
of it for the long term benefit [9 mankind dun 
admit that population growth and scientific 4 oy We mus 
the main cause, why envitonmenta] b evelopment is- 


iology Should be taught 
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a 3 

E cs and consequently environmental graduates 

i. d be entrusted with particular jobs like helping to 
intain a purified environment and a well balanced natural 


System. 


re unfortunately in India though we are facing such a 
md problem in our environment, still we are remaining 
aii to our surroundings and it seems as if it is nobody's 
ss to work for à better surrounding OF a healthy 


RU dies oe for our undisturbed existence on the earth, and 
aa Pe steps cannot be taken at this time it will take a 
m stating form in the near future. Considering this aspect, 
Py Den should immediately give a favourable consi- 

ion to establish «Environmental Research Centers" in 


every state. The main role of these research centers would 
ensity of envoronmental 


be to find out the nature and int 

hazards of different kinds and to suggest necessary steps to 
be taken in order to minimize it. 

e environmental 
begin with, the 
Doctoral degrees 
knowledge of 


To work in such research centers th 
graduates will be the fittest men- Just to 
students who are getting post graduate/ 
mainly in biological sciences 
environmental biology; should be employe 


centers. To help them t 
thematics, statistics 


more acurately, experts © 

physics, geography, engineering, m 

etc. should also co-operate. order tO equip the students 
with knowledge of environ h University 
should introduce the subject a” 

deep impression on the minds of the students about their 
surroundings, its proper planning, so that no unexpected 
and deleterious affect is caused at any time to the biological 
systems due to lack of our far sightedness- The students after 
undergoing such a course should get employment in the 
environmental research centers. 


e chemistry, 


The environmental research centers should have their 
ticularly in the 


substati ; 
echec at different places of the states, Pat 
erable areas. The environmental graduates should 
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‘keep constant touch in both urban and rural areas to make 
proper estimation of the problems. They should work in 
association with the experts of other departments like forest, 
agriculture. public health etc. In the rural areas where 
majority people live and most of them are illiterate, the 
environmental graduates should study the harmful affects of 
malpractices in cultivation, deforestation, soil erosion, silting 
-of river beds etc. and should advice the people who are 
responsible for it, the alternative path to be followed after 
pointing out the ravages of such malpractices. Also they 
‘should suggest the government or other departments concer- 
ned, the necessary steps to be taken to meet the demands of 
the rural people. No doubt this Will be a great service to our 
nation not only for the Present, but for our future also. The 
environmental graduates should work with the medical 
doctors specially for giving proper advice to our rural people 
about the importance of hygienicliving and how it can be 
achieved Besides they can be of tremendous help in convin- 
cing the rural people about the need of family planning. 


Inthe urban areas where the Problems are of varied 
nature, the environmental graduates can be of immense help 
for the betterment of the day to day life of the urban 
dwellers. In the urban areas, the polluted environment is 
mainly due to two factors. In the industrial towns and its 
vicinity, the air, soil and water cannot escape from getting 
polluted by the industrial effluents. In the busy towns and 
cities also the same condition Prevails. On the other hand, 
in the urban areas where exodus of People from rural areas 
in search of livelihood takes place, the situation is different. 
Most of the people being very poor and illiterate cannot 
afford a hygienic state of living. As a result, they used to 
live in a very miserable condition and gradually pollute not 
only their environment but also beyond it. Therefore, in 
the urban areas the work and responsibilities of environ- 
mental graduates will be more stringent, They will have to 
be more active in the urban areas, and will have to fing out 
the causes of environmental pollution (air, Water or soil) and 
be able to suggest methods to prevent it. 
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No cM we have so many lakes, ponds water 
Besides ep c. in both rural and urban areas many of which 
Bust ping us in many ways also appeal asthetically. 
lack E. of them are in a process of eutrophication due to 
` proper exploitation. So, it should be the duty of 
environmental graduates to bring them back to normal 
condition, so that we do not deprive ourselves of such @ 

precious gift of nature. 
nt can provide them 
necessary facilities to work, then. TO doubt they will prove 
the worth of establishing the environmental research centers. 
On the other hand in such research centers more young 
Scientists from different disciplines will get proper employ- 
ment and being closely associate with it, they will be able 
to suggest concrete measures to follow, which ultimately will 
help to build a healthy nation. We must remember that 
Without a healthy environment, à healthy nation cannot 
develop. So, unless a serious consideration can be given to 
ous about 


establish such centers, people will not get consci 
the need for purification of our own environment. and 
environmental education, which in moderd days is as 


important as food, shelter and clothing. 


To achieve these goals, if governme 


such à noble project and 
d with it can perform 
d can materialize: 


welcome 
ers associate 
utside pressure an 


Therefore, we must 
mustsee that the work 
their duties without any 9 
their thinking. 
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The Idle Hands of Environmental 
Graduates 


A. Mishra and M.C. Dash 


Introduction 


lle- 
. orsities and Post-graduate co 

MORE THAN forty Um Wr ronmental Sciences 
ges in India offer Ecology My ndergraduate curricula. A 
Courses in Post graduale Er out of these institutions with 
few hundred graduates Ed on environmental problems but 
knowledge and skill to VE utilise their e ccs aree not 
adequate arrangements hing which causes frustrations 
AIDC pee "roblems for the persons concerned. Possi- 
and adjust ue the services of these individuals aa 
bilities of ppm (Misra 1978, Kauland Kaul 19 8, 
already been 1n 1978) by environmental educators in India 
cand Khopkar materialised. An average environmental 
but nothing a ja comes out of the institution with the 
graduate 1n In dS ofthe interactions of the biotic and 
x e dd of the environment and gathers a back- 
abiotic compor derstanding of the present environmental 
ground ° ng possibilities of their solutions, Ecology and 
problems eu sciences deal with ideas taken from various 
environmen nd it is this inclusive nature of the subject that 
„disciplina scope of the learners but inthe present context 
vi elationship is found to exist between environmental 


Jearning and employment. Lindahl (1978) and Singh (1978) 
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have interestingly discussed the significance of ecological 
Principles for the Society and numerous authors over the 
globe have Presented their ideas on the use of ecological 
Principles in the management of all types of resources. We 


Tesource management, The environmentalist should be 
consulted at the begining of all of Our so called progressive 
movements. This is no doubt a difficult mission but not an 
impossible one, Munn and Sors (1978) discuss principles and 
Problems of environmental Monitoring systems which can 
be very easily undertaken in India. di Castri and Hadley 


Such publications to Prove that the Progress in environmen- 
tal theory and Practice are Separated by a very wide gulf in 
here is no use accumulating 
is not practised for public 
benefit. Therefore in the following few lines some possi- 


to the environmental: 


Employment Avenues for Environmental Graduates 


Fig. l exhibits some Possible employment avenues, The: 
term environmental 


ences. One of the important fields- 
n extend thejr services is Teaching 


SPENT nitude of environmental teaching at 
present is quite Insufficient. 


suggested by Kirpal (1976) ang appreciated by Dr. G.S. Puri 
should be introduceq in a educational institutions for 
Students not exposed to ecology syllabi. Khopkar 1978) 
and Bains (1978) hay, 7 p ( 
Sciences in technological 


institutes and agricultura] institutes Tespectively. Tiagi and 


Gopal (1978) have edited the 


ideas of a number of authors . 
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w Mu education at lower and higher educational 
els. These suggestions being considered and implemented 


‘employment position of environmental graduates in the field 


of teaching and research will improve immensely. Besides 
lleges services of some 


formal teaching in schools and co 
Pe. can be utilised as environmental educators for the 
uraland urban adult populations who do not come to the 


SUPERVISION AND| 


MONITORING OF 


POLLUTION AND 


ENVIRONMENTAL 


DEGRADATIONS 


ENVIRONMENTAL GRADUATES 


ADVISORS TO INDUSTRIES 


MANAGEMENT OF NATIONAL 


PARKS, BIOSPHERE 
RESERVES 


AGRICULTURE " VETERINARY 


FOREST MANAGERS AND 
AND AQUACULTURE 
MANAGEMENT 


WILDLIFE WARDENS 


Fig. 1 


We have to plan to educate each 
of the ecological processes 


for such a move. 


educational institutions. 
citizen about the fundamentals 
and careful planning is necessary 


has already taken a 
t there isa need to 0 


As regards research, India position 
rganise 


on the world ecological map bu 
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and integrate the efforts. Only research will not solve oh 
Problem, it should go hand in hand with extension Ahi 
Fig. 2 presents a possible model of organisation m zt 
Purpose. The central organisation (Central Institu m i 
Environmental Affairs) can be constituted by Centr i 
Government inviting the participation of eminent eee 
mentalists working all over the nation to interact Am 
decide a uniform pattern of University environmenta 
Education Programme. This institute will also look into the 
local environmental Problems around specific Ef 
and plan the curricula and extension objectives aA 
in collaboration with the planning commission. Every sizable 
State or combination of small states into a region can have 


FIELD STATIONS AT 


EXTENSION CENTRES AT 


SUBDIVISIONAL AND BLOCK 


HEADQUARTERS 


TEACHING AND 


RESEARCH 


INSTITUTES 
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State Institutes of Environmental - Affairs. The objective of 
these -institutes will. be, to undertake, both research. and 
extension work under the guidance of the central institute. 
The extension division will plan for the employment of the 
environmental graduates and choose problem areas for this 
field stations, both in rural urban and semi urban areas. It 
will be best to provide some preliminary short duration 
training to the environmental graduates before they under- 


take practical work which can be provided at the state 
institutes. The state institutes will communicate with all the 
government departments dealing with our resources to 
participate in refresher courses organised from time to time. 
As shown in figure 1., the environmental graduates choser 
to work in various fields will naturally be required to undergo 
some prelimanary training about the field problems and the 
State institutes, under the guidance of the Central institute 
will have to plan such training programmes. In all the govt. 

isting staff in charge of resource 


departments there are exi 
management and the senior staff members of these depart- 
ments will be of immense help for the state institutes with 

utes will invite the 


The State instit 
meto time for deciding issues. 


me of the organisation 
of environementalists, 
Economists, Politicał 
onnel can inter- 


their rich experiences. 
help of such pers ons from ti 
It is not possible to give a detail sche 
here but a separate working group 
Engineers, Administrative officers, 

Scientists, Soci ologists and other trained pers 
act to do the job.. Considering the intimate relationship 
between the living systems and the environment, and the day 
to day aggravation of environmental problems such steps are 


to be taken urgently. 

s of necessity international organisations 
problems, can be contacted for required 
di Castri (1978) clearly 


. on environmental 
. technical and financial assistance. , 
ms.in the tropical zone working against 


discusses some problems, : 
the sections of MAB. The Central Institute should also plan 
to tackle such problems. Asan advantageous step this insti- 
„tute should be a part of an jnternational net work. 

etterment of the environment of 


Under situation 


While planning for the b 
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a particular area the central Institute should take into s 
deration the problems of the local populations and as sei 
possible should invite the participation of local x 
through organisation of public foroums. In this way the un 
people can contribute a better picture of their d Bs 
problems on which research and extension planninig ca iu 
undertaken. The problems of environmental no 
should be given proper attention at the time of planning. us 
type of monitoring problems discussed by Munn ( 1978), v 
be of immense guidance, The most important function of t à 
environmental graduates through the organisations suggeste 

will beto study the resource consumption by the population 
and to see that in their working areas the resources are man Ema 
properly through strict ecological principles. For examp! 

an environmental graduate working in an industrial towns 
can gather quantitative information on sewage disposal, soli 

waste disposal from households and factories, air polutan 
and other effluents polluting the nearby water systems an 

prepare required models. In collaberation with the existing 
departments this worker can plan for the management of the 


3 é : inciples 
‘nvironnment, taking care to see that the ecological principle 
are given proper attention, 


Similarly an envir 
wildlife and fisheries m 
background of techni 
Ecological Princi 
chains etc, 


onmental graduate in the field of 
anagement will be a best fit with his 
cal knowledge on population Een 
Ples of competition predation and foo 


An environmental 
look into the integrat 
animal components a 


graduate in the Forest Department E 
ed relationships between soil, plant E d 
nd to see that a balance is maintaine 
between these components while silvicultural practices wy 
undertaken. He can also look into quantitative aspects © 


forest productivity ang Succession and suggest consumption 
strategies. 


Similar examples can b 


€ given on the role of environmen- 
tal graduates in Agriculty 


: r 
te, Veterinary, Soil and Wate 
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management and other environmental and resource manage- 


ment systems. 
Environmental Graduates of Orissa 


: Orissa has three universities offering environmental biology 
in the postgraduate and undergraduate level. Every year for 


the last seven years about twenty post graduate students 
come out of the universities with a specialised fundamental 
knowledge of Ecology. As far as known about thirty percent 
of these graduates are engaged in teaching and research and 
the others have taken employments where they can not use 
their knowledge. Orissa has 8 number of environmental 
problems. The land, forest, mineral and aquaculture resour- 
ces of orissa are managed without the application of ecologi- 
cal principles. The environments of all the urban and rural 
habitations of Orrissa need immediate ecological attention 
and this is most urgent in the industrial belt of the state. 


Quantitative studies on resource utilisation. and pollution 
problems have not been in this state. Deforestation, erosion 
on a deforesed al changes associated with 


land, Environment 
the building of largs dams etc. are some other common en- 
vironmental problems W ironmental graduates 


could have worked but W ision ? Orissa has 


51.639 villages in 56 subdivisions an 31 
lopment blocks. The Government of Orissa should immediat- 


ly plan to employ at least two postgraduates with kno 
of environmental sciences at each subdivisional headquarters 
with a responsibility to study quantitatively the environmental 
problems of the area. Minimum field and laboratory needs 
should be supplied to these workers and they can take gui- 
dance from the state level organis: experts dealing with 


environmental resources rs in the 


field. These workers will provide qu 
basis of which further planning can be 
vices of at leas! 


be kept to avail the ser 
graduate in every community Development Block within two 
five year plans. There is no doubt that it will cause some 
financial load on the state government, put the load can be 
easily shared. Departments like Agriculture, Forest, Mining 
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etc. have financial outlays from whith a possible amount es 
be diverted for t his requirement. Or the State Governmen 
can have a separatefinancial outlay on environmental research, 


extension and employment 'andfor the implementation of 
environmental education in the State, 


“Conclusions ^ ` 
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Urban and Regional Planning 
in India and Implications for 
Planning Education 


Jamal H. Ansari 


THOUGH INDIA has had a tradition of town planning and 
town building since ancient days of Mohanjo-Daro and 


Harrappa, the evolution of current practice of Urban 
and Regional Planning can be traced back to 1898 when 
Bombay Improvement Trust was created. During these years, 
scope af planning practice has widened from piecemeal efforts 
of road widening, pl f trees, city beautifying and 


antation O 
sanitary improvements to comprehensive planning of cities 
and preparation © 


f rigional plans for integrated development. 
Planning enabling legislations has been enforced in most of 
the States, and Town 


Planning Deportments have been creat- 
ed. One of the major functions 


of these departments is to 
organise diagnostic surveys—a survey of social, economic and 
physical aspects of cities and regions and prepare development 
plans for the next 20 or 30 years. Planners now have the 
authority to plan and have been performing the plan-making 
role in a technical capacity. 


However, they do not yet seem to have an authority to 
implement these plans. The responsibillities of implementa- 
tion of these plans are dividedand assigned to various agencies, 
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‘prominent amongst these are the Improvement Trusts, 
Development Authorities, and Municipalities. But Rr 
ageneies involved in urban development are a host of specia 
purpose agencies such as housing boards, slum clearance 
boards. transport undertakings, water Supply and sewerage 
undertakings, electricity boards, etc, Similar fragmentation of 


the State level, where numerous 
ministries look after different 


components of urban development, 


any other agency, created oF 
© Purpose, bear the burnt of the respon- 


sibility of implementing the plans. By and large, munici- 
palities are expected to take over developed areas for mainte- 
nance. 


the other hand, Planners play a technical plan mak- 


left out of the plan-making que 
ation of plans in their own areas Ls 

jurisdiction A lanning Process which does not suena 

participation of citizen or their elected representatives shou 


not be expected to make much headway at the plan-imple- 
tation Stage. 
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aid 1 ng more effective, there. js nO 
i a need for planners and politicians acting in a joint 
anner. One may like to suggest that to achieve this, 
planning departments be made part of municipal admini- 


stration. But the difficulty lies in the fact that munici- 
us administration has 2 subordinate status 25 compared to 
at of planning departments which is a State Government 


function. 


In order to make planni 


f Moreover, the low pri 
in terms of prestige and Pay scales has 


quality of staff and € 


further suffer from fragmentation o! 
District being th 


of about 


30 local bodies in an area 460 square miles. he 
f metropolitan region 


s where à 


host of rural and ur 
and, as is the case of the National Capit 
lying in not one State but several of them. 

ministration cOn- 


n local urban ad 
s in India 


. The need for reform i Ls 
tinues to be overlooked inspite of the fact that citie: 


are growing at & fast rate. 
tingthe respon- 


' The Indian Constitution 
sibilities between the Union Government and the States does 
ingi of the lists— 


not mention urban and regiona 


Union, State and concu. 
nal Affairs in 


ban and Regio: 
looked after 


There is nO Ministry of Ur 
the Central Cabinet and the related matters are 
by the Ministry of works and Housing- 


nd Regional P s 
decision-makers in t 


Urban a lanners do not seem to be taken 
ne Central and State 


very seriously bY 

"Governments. 

urban and rigional planners in India have yet 
: n 


In essence; 
ir legitimacy 
Epi 


to establish thei 
ed the power tO p 
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ion process is not even initiated 
in most of those cities, 


€presents a micro-nation 
language, a centrally directeded 
ted. Under such a system, public 
d demand on administrative re- 


‘sources very high. Thus 
-effeciency, political accounta 


125 


in the interest of administrative 
bility and public participation, 
¢ g administration be radically re- 
organised. State governments should be given more powers 
to bring about such a reorganisation within their own politi- 
cal framework, and urban administration be streamlined and 
given adequate powers and resources to deal in a co-ordinat- 
ed and forceful manner with the intricate problems of modern 


cities and their regions. 


it is essential that plannin 


However, the reorganisation of the administrative system 
relating to planning is one Step towards rationalisation) of 


planning framework in India. The immense gap between the 
s and the scale of investment need- 


available financial resource: 

ed for urgently required ur ional infrastructure, is 

the other problem basic to all P . Here are needed 
tion of resources 


some innovative approaches for mobilisa 
hich are compatible 


and making plans and P 

with these resources. One of the criticisms of planning efforts 
in India has been that P ared plans without 
much regard to fiscal and à ini i urces of govern- 
ments responsible for their i Also, these 
plans are prepared as an exercise jn urban design without 
much concern for existing priorities and C 


sources. This is & reflection of the fact that an overwhelming 
majority me from civil engineering or 


of our planners co 
architecture background. ost of the planning schools in 
India restrict entry of students with social science back- 
ground. The Institute of Town Planners. India, hesitates to 
recognise planning courses with less of design content. 
in India today were 
riented planning schools in 
. While the plan- 
y from the heavy 
physical planning to a planning frame- 
work involving society's goals 4 _value systems, penges 
here seek to prepetuate the planni hodology which has 
not proved useful. 


Britain and the 
ners in those co 
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Weaknesses of comprehensive planning have now be- 
come quite apparent. Planners had promoted the concept 
of comprehensive planning as a result of lessons learned from 
piecemeal planning. They had understood that solutions of 
problems without a comprehensive plan usually resulted in 
worsening of other problems or simply shifting the problems 
to other locations, Thus, comprehensive planning was pre- 
sented as an approach of problem solving with the knowledge 
of all inter-related factors and within the time perspective of 
changes affecting them. The concept got crystalised in the 
€ development plan; in case of towns 


Basic points criticising comprehensive ing were 
raised by Altshuler (1965). He asserts that EAE ol 
planners claims to comprehensiveéness, if they are to be 
persuasive, must refer Primarily toa special knowledge of 
public interest. In other words, a comprehensive planner 
should be able to identify the unified Public interest and 
express them in terms of community goals. There are difficul- 
ties here, since different interest groups may have different 
goals which are competitive and conflicting. Some EAR ke 
bargaining process through Public participation is suggested 
in identifying the public interest. But, Problems of finding. 
discussants and proceedings for meaningful Participation by a 
public which would represent all shades Of interest groups. 
have been raised. Some other weaknesses of comprehensive 
development plans have been pointed out by Friedman (1971). 
Candeub (1970), Gans (1970), and others, hey point out 
that comprehensive plans are: Ld 


1. Static; once-for-all statement about the 


future shape: 
of cities or regions 20 or 30 years hence, ' : 


I2 7. 


2. Makework Plans; filling gaps through intuitive 


judgement. 
on which never 


co-ordinati 
hortation rather 


3 „isr 
. Demanding in terms of 
re an ex 


exists; co-ordination is mO. 

a reality. 

4 Not even comprehensive; 25 they are confined to 
physical aspect. 

ons of society; are suited 


5. Ignore poor and weaker secti 
other middle 


to business community interests and 
lass residents. 


and upper income € 
6. Focussed on long-range problems which is often at 
the cost of immediate proble ding immediate 
attention. 
7. Time consuming; py the time are prepared are 


outdated. 
of fiscal institu- 


8. Generally not packed bY statements 
tional measures or policies 

It seems quite what is said above that 

acticed today js narrow 


ma of planning 4 
ster planira ns approach difficult to implement. 
students for this very 


in outlook, rigid ! h 
which prepare their 
perpetuate these flaws 


Planning schools only help 
king role, 2° 3) 
type of plat pee put also face the danger of getting 


in nning @ Dip teeta amen 
i egt p rigidities and unrealities inherent 


in the approach. 
he lessons learned from the experience of 
lanning in the pasts elements of the kind of discipline we- 
ought to pursue jn future are being stated below. 


In view of t 


1, Planning as a Process: formulation of strategies and 
tactical schemes with clearly defined goals, careful 
selection of options, choosing amongst alternatives. 

x 


continuous evaluation and revision. 
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2. Participatory Democracy: encouraging public parti- 
cipation. 


3. Positive Planning: clearly delineated objectives and 
action oriented plans rather than remedial or negative 
policies. 


4. Pluralistic : if about 80 percent of our population 
lives in rural areas and a large majority of our total 
population is poor, our planning effort should also 
contain a similar bias towards rural areas and the 
poor. 


Thus, if we need to be flexible, realistic, and incorporate 
values and goals of society, we need to substantially increase 
the non-physical content of our planning approach to impart 
creditibility to what we propose for physical improvement oF 
development. Inevitably, what we want to change in the 
process of planning must get initiated in our planning schools. 
If our students have to be prepared for a change seeking role, 
and the change we need to bring about in planning profession 
to make it more realistic, the structure of planning education 


has to be so devised that it becomes the hallmark of flexibility 
and reality. 


Fagin (1970) and Gans (1970) have Projected thesis that 
planning is basically a methodology that is transferable to all 
efforts to achieve selected goals by systematic application of 
resources in programmed quantities and time sequences de- 
signed to alter projected trends and Tedirect them towards 

-established objectives. This approach argues that what makes 
planning a discipline and its practice a Profession is what it 
does and how it does not where and to what it does, Accor- 
ding to them planner should be an expert on 
-action programmes to achieve chosen Objectives. Planning as 
a methodology need not change whether it is applied to man- 
power planning, open space planning, menta] health services 
planning, or chalking out development Programmes at Toan 
-regional or national level. 


delineating 
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Fagin (1970) has further identified the elements of a 
planning discipline—planning per $e not the traditional 
planning which tries to compartmentalise planning into city 
planning, regional planning, transportation planning, etc. 


The elements are ; 


1. Analysis; division of whole into component parts 
(system into sub-systems), understanding of how 
these components function and how they interrelate 


with each other. 

2. Synthesis; assembling of parts into a whole to create 
new constellation of ideas, arrangements and pro- 
grammes. This element is partly creative and partly 
helped by analysis. 

planners in different 


3, Collaboration; with. specialists, 
agencies, and different interest groups. 
jon about planning within the ranks 


4, Education; educat 
outside. 


of profession and 
5. Mediation; balancing different interest groups. Plann- 
ers’ input here is to indicate possible actions, taking 
into consideration various constraints and possibili- 


ties, implications of each action. 
6. Prediction; predict possibilities and implications; use 
of simulation, statistical; probability methods, etc. 


are Su ggested here. 


y; advocacy of 

8. Administrations spelling out plans in terms of actions, 
monitoring of im Jementation, legislation for action, 
dentifeation of ageneicsninvolved and assignment of 
tasks. 


7. Advocac different interest groups. 


esis that a common theme of planning 
efforts in various substantive areas 
tion in these substantive areas can be 


If we accept the th 
runs through planning 
then the planning educa 
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provided through a single programme designed around & 
common core. The above elements identified by Fagin can 
be very helpful in developing a broad based core programme 
in planning education. The choice of substantive areas would 
depend on various factors snch as areas of specialisation of 
available faculty, financial resources, etc. But, as far as pos- 
sible, the issues and problems at national, State or local levels 
should determine the choice of the substantive areas. Areas 
such as Rural Planning and Development, City and Metro- 
politan Planning, and Planning for the Poor come readily to 
our mind. Others pertaining to a region can be picked-up by 
the planning school located in the region. 


There are many variations in structuring of programmes 
of planning education to take care of orientations in specific 
areas. Seelig (1974) has identified five such alternatives: (a) 
Mandatory programme with little or no choice of elective 
courses (b) mandatory core programme plus choice of streams 
(c) mandatory core programme and electives (d) streams with- 
‘out mandatory core (e) no mandatory core and no streams. 
Seelig’s work is based on the study of North American plann- 
ing schools conducted in 1971. According to him a manda- 
tory programme with lttle or no choice of electives is rarely 
offered now. Alternative (b) has the advantage of providing 
expertise in a specific field of study and is offered at many 
leading planning schools. The disadvantage of alternative (c) 
is that many students pursue a programme which has nO 
strong emphasis on a specific area related to urban problems 
and they often find it very difficult'to relate their educational 
experience to their future careers. Alternative (d) was offered 
only at the Massachusetts Institute of Technology (M.LT.) 
and was considered as one of the best programmes available 
there and possibly even today. However, this structuring of 
the programme there had become possible because of a strong 
faculty with strong commitment to specific streams and 

access to courses Offered in nearby Harward and Boston 
Universities. Lately, M.I.T. has gone back tothe alternative 
(b) as it is felt that a core consisting of set of courses focus- 
ing on Quantitative methods is essential. The skill in the use 
of quantitative methodologies is considered essential for 
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Lee dei seem to want the proposals back- 
RUE pein The alternative (e) was, then, unique to the 
EN AES o California at Berkeley. According to Seelig, 
de essionals and educators considered Berkeley's pro- 

me the best one available. Major reasons for the success 


of 

zd programme was the school's large and diverse faculty 

the fact that many of the faculty members were among 
ls and educators available 


the most i 
capabl 
Te pable professiona 


ammes available in seven of the eight 
dabad School excluded) in India 
(a) is adopted with some varia- 
nd Architecture, New Delhi, 
d regional planning, housing 
füc and transportation plan- 


An analysis of progi: 
planning schools (Ahme 
indicated that alternernative 
tion. The School of Planning à 
Offers three streams in urban an 


and community planning and tra 
ning after a common core programme. However, once à 
es offered under the stream have 


stream is chosen, all the cours A 
f electives within a stream is not 


to be taken. Choice O 
available. Kharagpur School provides two seperate specialisa- 
: e other in regienal planning 
with a small common oolhas chalked out 
a revised programme to be effective from 1978-79. Under 
this programme choice of electives 1$ proposed to be substan- 
tially increased. However; this School offers one core pro- 
gramme with no strems. AD overwhelmingly large majority 
of students i in India come from archi- 
kground. Few with Geog- 


tecture and 


tions, one in city 


o most © 
civil engineering bac! 


The entry O 
tion of Ahmedabad School) is 


Conclusions 


Urban and Regional Planning as practiced to-date is 
characterised by lot of plan-making without much of plann- 
in India have succeeded in achieving power to 


ing. planners : 
ut not the power to implement. The marked failure in 


plan b 5 
being able to get plans implemented may result from man; 
sources. The institutional framework within which plans ui 
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prepared and sought to be implemented has so developed 
that plan-making task has become independent of political ] 
decision-making task. Planners are equiped to play a techni- 
cal plan-making role but not the political persuasive role 0 
getting the decision-makers realise the strengths in the plan 50 
meticulously prepared. The practice of planning the way it 
has developed visualises plan implementation as a stage dife 
rent from plan-making rather than as a process under which 
feedback from plan-implementation is very much part © 
planning. The plans are strong in physical and design 25" 
pects but not tied to hard issues of resource availability: 
resource mobilisation and plan administration. 


Planning schools prepare the students for this very PlaP* 
making role which the palnners in India have been playin& 
for well over two decades now. If we have to focus our atten- 
tion on plan-implementation, education programmes may 
have to be provided with depth in various aspects of plan- 
implementation. For this, plnnning education may have Us 
be broadened in scope so as to supplement the present heavy 
emphasis on physical aspects by introducing courses on capi- 
tal programming, budgeting, public financing and pla- 
administration. Students may have to be exposed to political 
decision-making process by frequent visits to the meetings !? 
local government institutions and development agencies. May 
be, a course on political behavior analysis is desired. 


One of the skills on which planners have to draw upon. 
heavily, to convince decision-makers about the soundness of 
the plans, is the ability to use quansitative methdologies for 
identifying problems, exploring alternatives, and suggesting 
options. One of the ways in which we can hope to achieve 
better plan-implementation is to provided the plans the back- 
ing of the hard facts of a planning situation. Thus, planning 
education programme may focus on a set of core oures in 
quanitative methods. 


One of the implications of what has been ee UM 
tely above is to move away from a generalist 


3 H plannin e- 
work of planning education to one which provides ubi 


133 


tise knowledge in the problem areas requiring immediate 


attention in the context of our national, regional and local 
situations. Some of the substantive planning areas identified 
are rural planning and development, planning for the poor, 
and city and metropolitan planning. Some of the important 
Sub-areas are mass-transportation, rural housing, low cost 
urban housing, urban government and plan administration, 


public finance ctc. 

It is suggested that various planning schools in India 
should attempt to structure their program I : 
core courses On quantitative methods, plan-design, capital 


programming and budgeting, political behavior and plan- 
administration. 


depending upon faculty specialisation 
viding opportunity of specialisa- 
be attempted. However, in the 


context of the present composition of faculty in our planning 


schools such à restructuring of programmes can be achieved 


only in the long-run. In the short run, WE should attempt 
to increase th ives and encourage a diverse 


faculty with exP! of the various dimensions 


of planning activity- 


Around this core, 
available, various streams pro 
tion in one field or other may 


ertise in atleast one 


However in order to equip our planning schools with 
such a diverse faculty in the long rUn, we may have fo dex 
mediately discontinue the present practice of favouring 
architects, engineers and to a certain extent geographers only 

ean planning schools. We may have to identify 
f disciplines which might contribute to planning and 
tudents from all these disciplines. 
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